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“ To this theory (the theory of Uniformity) I have always seen very 
great objections ; and I felt I should be supplying a want by placing 
before the student the views of a school which, until of late, has 
hardly had its exponent in English text-books/’ 

Professor Pbestwich. 



TO HIS GRACE THE DUKE OF ARGYLL, 
K.G., F.R.S., &c., &c. 


It is not given to many men to fill so conspicuous a 
place among their contemporaries as your grace has 
occupied. To be the representative of one of the 
oldest, most dignified and famous of European 
families, and to excel as a statesman, a political thinker, 
and an orator, would suffice for most ambitions. 
You, my Lord Duke, have not been content with these 
titles to fame. You have also won a distinguished 
pl^ce for yourself in the ranks of literature and of 
science. 

It is as the author of “ the Reign of Law,” as the 
former president of the Geological Societies of London 
and Edinburgh, and as the writer of well-known 
memoirs on the past history of the Earth, that I 
venture with your permission to dedicate these pages to 
yourself. You have done me the honour of speaking 
favourably of my general conclusion and have adopted 
it in some of your papers in which a ripe judgment 
and a keen logic are conspicuous. You will find many 
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mistakes in what follows, nor will you approve of all 
my arguments. I shall be content if you consider 
that the book is the result of patient work and careful 
induction, and shall always deem myself fortunate in 
the opportunity of linking it to a name I so much 
honour as your own. 

I remain. 

Yours most respectfully, 

HENEY H. HOWOETH. 



PEEFACE. 


The title of this work reads like a challenge, and it 
is meant to be a challenge. For many years past 
geological reasoning has been vitiated by being tied 
to metaphysical premises, and it is time that some one 
trained in scientific methods, but untrammelled by 
conventional prudence, should speak out unflinchingly 
against a condition of things which has been most 
mischievous, and has very greatly impeded the 
development of a most important and fascinating 
science. 

Gbology has been singularly unfortunate in that its 
birth and early years were passed in continual conflict 
with Theology, and when it had emancipated itself 
from this quarrel it fell under the domination of a 
jniori and metaphysical methods of reasoning, whose 
dominance caused the scientific sterility of the Middle 
Ages. It has been subjected to these two adverse 
influences in the main, because it is not strictly an 
empirical science. It deals not merely with the de- 
scription of things and the formulating of the laws 
which govern phenomena, but also traces the sequence 
of events in the past. It thus stands midway between 
Empirical Science and History, and its conclusions are 
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based partially on empirical and partially on historical 
evidence. 

First a few words about the well-nigh obsolete 
issue between Dogmatism and Geology. The religious 
books of the Jews, like the religious books of many 
other races, begin with a cosmology in which the origin 
of things is traced with the simplicity and naivete that 
characterize all primitive thought. This cosmology 
embodies the very early theories which the Jews 
accepted as an explanation of the evolution of the 
Universe. The greater part, if not all of them, as we 
now have the best reason to believe, were borrowed 
from the primitive philosophy of Babylonia. Such 
theories are very interesting both to the historian and 
the scientific student, as the infantile efforts of the 
human mind to pierce through the clouds surrounding 
the origin and purpose of things. They have this 
authority and no more, and cannot be treated by the 
student of comparative religion or by the natural 
philosopher in any other way. The well-meant effort 
to reconcile these results of man’s early thought, con- 
structed when there was no science, with the results of 
inductive research, is exceedingly pernicious in every 
way. 

It is pernicious to the cause of religion because it 
fetters morals and man’s duty to his Maker by basing 
them upon a foundation which is untenable, viz. that 
of treating a crude cosmological hypothesis as a 
divinely inspired truth. It is mischievous on the 
other hand because it tempts men to twist and warp 
the plain meaning of language in order to hnport into 
it notions utterly foreign to primitive thought, and to 
delude the credulous into the fancy that a modus vivendi 



, Preface. ix 

has been discovered between utterly incommensurable 
notions. 

, The first chapter of Genesis is not a geological 
treatise. It is absolutely valueless in geological dis- 
cussion, and has no authority whatever, save as 
representing what the Jews borrowed from the Baby- 
lonians, and as preserving for us an early cosmology 
to be compared with those prevailing among other 
early peoples sufficiently cultivated to have been in- 
quisitive about such things. 

When a theologian,therefore,relying on this authority, 
deduces from it conclusions at variance with facts and 
reasoning, it is useless to assail him either with facts or 
reasoning. Science can have nothing to say to him. 
His canons of truth are unknown to science. When, on 
the other hand, he ventures by verbal equivocation to 
reconcile one early cosmology among many with the 
truths which a long induction compels us to accept, we 
may smile at his ingenuity, but we can only tremble 
for his logic. It is no use labouring this argument 
further. It is now largely accepted by theologians 
of many schools, even by those of the most dogmatic 
of all churches. The danger, if there be a danger, is 
rather the other way. It comes from the scientific, 
and not from the religious dogmatist. 

One unfortunate result of keen polemical strife is that 
it makes men shrink from admitting what is reasonable, 
in an otherwise false position. Thus, perfectly legitimate 
modes of argument are repudiated, and classes of 
evidence discarded because they have been perverted to 
illegitimate purposes ; but Science, like Justice, should 
be unswayed by such frailties. If the first chapter of 
Genesis contains an a priori theory which is not in 
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accordance with the evidence, there is no reason what- 
ever why subsequent chapters which profess to report, 
not how things arose before man appeared, but th^ 
traditions of man himself, should be discarded. These 
traditions may be hom, fide, they may be supported by 
ample evidence from other sources, and may be 
true. If so to reject them because they happen 
to be contained in a venerable book, whence many 
generations of men have drawn their teaching, is to 
revert to the intolerable attitude of the Middle Ages. 
It may be quite rational and right to apply to 
the Bible the same canons of criticism and analysis 
that we apply to any other book, and to test and to 
sift its contents by this and no other method, but it is 
irrational to go beyond this, and to refuse credence to 
a story because it is contained in the Bible. Such a 
story is pro tanto evidence and has to be accounted for. 
To speak more definitely, the Flood as reported in the 
Bible is undoubtedly a very old tradition, it is in 
correspondence with similar traditions among widely 
separated peoples, between whom there has been* no 
intercourse so far as we know, at least since the first 
dawn of history. These traditions generally agree in 
placing a great catastrophe, involving widespread 
destruction to animal life, at the verge of human 
memory. Such widespread and continuous tradi- 
tions need explanation. They raise slu a priori issue 
which science cannot ignore. In themselves they 
prove little, but they do invite attention from those 
who claim to treat every conclusion as simply depen- 
dent upon evidence, and not upon prejudice^ and who 
ought to be as little dominated by the tyranny of 
scientific orthodoxy as by the dogmatism of theologians. 
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Unfortunately this has not been the case. The casuis- 
tical efforts employed by the defenders of literal accu- 
racy in the Bible, and of the truth of every clause and 
d^ery sentence where the position was absolutely un- 
tenable, threw the advocates of science into a mood 
in which they were disposed to reject any statement 
which had Biblical support, as superstitious. But this 
was not aU. The human mind cannot rest without 
hypotheses of some kind. The collection of facts is 
always followed by the formulating of laws, and to 
reach a rational theory about things is in fact the aim 
of Science. In early days it was the fashion, a fashion 
singularly illustrated by the methods of Greek inquiry, 
to first formulate a law and then to bring the facts 
within it. In modern times it has been found more 
fruitful to arrange our facts first and then to see what 
law underlies them. The former process is considered 
obsolete in most sciences, not so in Geology. 

"With many geologists, a wide-reaching a priori 
theory is first accepted on the metaphysical grounds 
of itg simplicity and plausibility. This is made a 
shibboleth to test every man’s scientific capacity by, 
and then all the facts are expected to fit into it, and if 
they will not fit by a natural process they are forced to 
do so by paradoxes and subtleties which if presented by 
one of Hume’s “ Common rabble ” outside the pale of 
scientific orthodoxy, would be denounced as trivial and 
puerile. Such a theory is the scholastic one of 
Uniformity. That nature works uniformly is as much 
a dogmatic creed with a large proportion of English 
geologists as that it “ abhors a vacuum ” was with the 
Schoolmen, and because it was propounded by a very 
ingenious, laborious, and eloquent writer, the Gamaliel 
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at whose feet many of ns have learnt much of what 
we know, Sir Charles Lyell, it has acquired the same 
sanctity and authority among geologists as it would 
have done among Roman theologians if it had be^ 
inserted in the Syllabus. This, in the sense in which 
it is urged, I believe to be a complete mistake, and one 
which has done infinite harm to geological reasoning 
for many years past, and it is not unnatural that a 
revolt against it is spreading among those whose 
judgment cannot be questioned. 

The main premise with which the present ortho- 
dox Geological School starts is that Nature 
works uniformly. This she undoubtedly does in the 
sense of producing the same effects with the same 
causes. We have no other method in any science 
involving cause and effect than in postulating that 
similar effects are due to similar causes. So far the 
position is most plain. When, however, the effects to 
be explained are quite different to any which we know 
to be now in progress, either in kind or degree, then it 
becomes indefensible to plead that Nature’s workshop 
has always contained precisely the same tools and no 
others, and that we are bound to have recourse to 
normal and existing causes only in explaining all the 
effects we find, and if we cannot do so directly, to 
do so by inference, however remote. This method 
plainly opens up the widest avenues of conjecture and 
surmise, and removes problems from the domain of 
science to that of imagination and poetry. If we are 
to remain within the borders of science we must not 
bind ourselves to find an explanation of abnormal 
effects by summoning normal causes,^ but must 
be open to accept adequate causes, whether still 
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operating or not, to explain the effects about which 
we are in doubt. 

, In former days, when a duum ex machiita was sum- 
moned to explain every difficulty, and a cataclysm was 
suggested as the ready cause of every change in the 
earth’s crust, it was necessary that some one with 
vigour and energy should point out that the best way 
to study the changes of past times is to learn how 
changes are being effected now, and to base induction 
upon such a study. Thus it came about that the great 
school of English Geology of which Lyell was the 
Archpriest, devoted themselves strenuously and with 
magnificent results to a study of the various changes 
now going on in difierent parts of the world, and the 
different agencies by which they are being wrought. 
Granting the postulate of indefinite Time, they 
argued further that it is possible to explain by these 
agencies and after these methods alone all the 
old history of the earth’s crust. So plausible and 
consistent did these views seem, and so learnedly 
werb they supported, that they came to be held in 
England as an unimpeachable dogma ; and so com- 
pletely did they dominate the current thought of 
geologists, especially of the official geologists of the 
Geological Survey, that we find Professor Ramsay 
choosing the restatement of the position, in its most 
rigid and uncompromising form, as the siibject of his 
address to the British Association. 

This is familiar enough. What is not so familiar, 
and what is in fact very generally ignored by English 
geologistSs is that both in America and on the Continent 
these extreme views are largely repudiated. While 
every possible praise is given to the methods pursued 
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by Lyell, and every possible deference paid to bis 
results, as those of a most scientific induction, it is 
urged that they fail through being an induction from 
one class of facts only, arrived at by ignoring 
another large and important class of facts, or if not 
ignoring, throwing them into the shade. A perfect 
induction should take cognizance of all. The view of 
many geologists is that the changes which have taken 
place in the earth’s crust, so far as we have examples 
which have occurred in historic times, have not been 
universally either continuous or uniform. The sea 
wears away the coast by a continuous process, the 
rain wears down the bare mountain-top in the same 
way, and river and sea are continuously scouring 
out some districts and accumulating fresh beds of 
deposits elsewhere. The coral insect raises the islands 
of the Pacific, and the fall of leaves in a tropical forest 
piles up deep black soil. These cases are no doubt 
cases of continuous change, but if we turn elsewhere 
we have to explain a very different state of things : the 
great gaping cliffs and sheer precipices of the jddps, 
the splintered pyramids of the Sierra Nevada, the 
Cafions of Colorado, the huge dislocations of the 
strata involving faults of hundreds of fathoms in 
extent so near to us as Durham. These have not the 
look of gradual changes, and we can easily find 
examples proving that change in our day has been in 
many instances intermittent and even cataclysmic. I 
myself lived several years in one corner of “ Black 
Horse Square ” in Lisbon, the very focus and kernel 
of the famous cataclysm, unique of its ki^d, known 
as the Lisbon earthquake, and have seen some of 
the ruins which were extant not many years ago, 
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and which were cauged by that catastrophe. How 
could any one who based his induction on the usual 
factors which compose the creed of English Uniformi- 
tarians postulate as possible even, the occurrence of 
such an aberrant catastrophe as this earthquake, 
which, at all events in degree, has never been paral- 
leled in the history of Western Europe ? The great 
collapse which formed the Biesbosch in the Lower 
Rhine, the similar collapses that gave the Zuyder 
Zee and the coast of Holland their present shapes, 
the sudden disappearance of the islets on the south- 
west coast of Iceland, the sudden creation and 
rapid disappearance of the submarine island near 
Santorin, the raising of a large part of the coast of 
Chili by a bound of ten feet, as described by Mr. 
Darwin ? These are assuredly elementary facts which 
strain the theory of Uniformity to the breaking 
point. 

In taking up this position, I am not arguing against 
the government of the Universe by law, but merely 
protesting against measuring the possibilities and 
limits* of the universal law by our experience of it. 
What may look like an exception is no doubt provided 
for by the law itself. When I hear geologists argue, 
as they sometimes do, that the present forces 
which are busy with the Earth’s crust, are the 
measure of what they have always been, I like to 
make an excursion into the neighbouring science of 
Astronomy. Look at the moon and its quiescent, 
placid, immovable face, in which there is the greatest 
doubt whether any change is going on at all, and 
whether thei^ has been any for a long time past. Are 
we to measure the forces which made those vast volcanic 
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saucers and bowls in its surface, and scored it with 
rents, by what is going on now ? As well might' we 
attribute the pitted cheek of a man who had confluent 
small-pox twenty years ago to the operations of bis 
ordinary life. Go further. Can anything be more 
superficially unchangeable than the monotonous twinkle 
of the fixed stars which we know to be so many suns ? 
Their light never seems to vary or to change, and yet 
occasionally men have seen one of these stars burst 
into unusual flame, and then disappear altogether. 
What is that but a huge catastrophe, one not merely 
affecting the insignificant cuticle of a globe like the 
Earth, involving a sun or a system? If we are to 
approach the problem at all, it is surely from this 
side. We must not measure the former revolutions 
of the earth by the short term covered by human 
experience, but look out into the void where myriads 
of worlds are developing, and we shall then see that 
what we call catastrophe is a part of Nature’s law. 
This is not my view only. A much greater scientific 
authority than I am, and one whose name com- 
mands respect from all students, has stated the same 
conclusion in his usually happy language, namely. 
Professor- Huxley. “ To my mind,” he says, “ there 
appears to be no sort of theoretical antagonism between 
Catastrophism and Uniformitarianism ; on the contrary, 
it is very conceivable that catastrophes may be part 
and parcel of uniformity. Let me illustrate my case 
by analogy. The working of a clock is a model of 
uniform action. Good timekeeping means uniformity 
of action. But the striking of the clock is essentially 
a catastrophe. The hammer might be made to blow 
up a barrel of gunpowder, or turn on a deluge of water, 
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and by proper arrangement, the clock, instead of 
marking the hours, might strike at all sorts of irregu- 
lar intervals, never twice alike in the intervals, force, 
or number of its blows. Nevertheless, all these 
irregular and apparently lawless catastrophes would be 
the result of an absolutely Uniformitarian action, and 
we might have two schools of clock theorists, one 
studying the hammer and the other the pendulum.” 
(Huxley, Address to the Geological Society, 1869.) 

Again, in regard to such metaphysical formulae as 
Lyell’s theory of Uniformity, M. Bouchier de Perthes 
says very aptly, “ Among the most difficult objections 
we meet with, are those which present themselves in 
the guise of axioms or proverbs, dogmatic statements 
which are not supposed to require proof. These for- 
mulae cannot be traversed entirely and en bloc, because 
they are like most mundane things, compounded of good 
and bad. Terse, condensed dicta which arrest the 
attention and fix themselves at once on the memory 
are very useful as moral precepts, but it is not always 
so when they are appealed to in science. Then it is 
mainly to bar further progress, and these unfortunate 
proverbs, planted across the road like the imaginary 
line of the mathematician athwart space, are meant to 
be barriers beyond which we must not pass. Exclusive 
and dogmatic, a proverb makes no concessions. Ac- 
cordingly when you meet with such a barrier on your 
route it is useless to discuss with it, and you had better 
jump over it, or what is more prudent, take another 
road ” (“ Antiquites Celtiques,” vol. i. page 600). In 
making an appeal to my reader therefore, I would ask 
them to ignore metaphysics and its pernicious h priori 
theories and to accompany me to the facts. These 

a 
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facts, I claim, prove several conclusions. They prove 
in the first place that a very great cataclysm or catas- 
trophe occurred at the close of the Mammoth period, bjr 
which that animal, with its companions, were over- 
whelmed over a very large part of the Earth’s surface. 
Secondly, that this catastrophe involved a widespread 
flood of water, which not only killed the animals, but 
also buried them under continuous beds of loam or 
gravel. Thirdly, that the same catastrophe was accom- 
panied by a very great and sudden change of climate in 
Siberia, by which the animals which had previously lived 
in fairly temperate conditions were frozen in their flesh 
under the ground and have remained frozen ever since. 
Fourthly, that this catastrophe took place when man 
was already occupying the earth, and constitutes the 
gap which is almost universally admitted to exist 
between so-called palaeolithic and neolithic man. 
Fifthly, that this catastrophe is in all probability the 
same one pointed out in the traditions of so many 
races as the primaeval flood from which their legendary 
history begins. Sixthly, that while this flood was 
exceedingly widespread, considerable areas escaped, 
and from these insular areas man, animals, and plants 
spread out again and reoccupied those districts which ' 
had been desolated. Wherever we turn in the tem- 
perate regions of the world we seem to be on the track 
of this great catastrophe, which swept away the greater 
part of an ancient fauna, and which especially destroyed 
the larger and more unwieldy animals, allowing the 
smaller ones alone to escape, and which forms a great 
dividing line in the recent biological history of Aus- 
tralia as well as Europe, of Siberia as well as America. 
This vast effort seems from inexorable evidence to 
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have been due to the exertion of some cataclysmic 
force by which the Earth’s crust was greatly disturbed, 
Bot merely locally, but over a large part of its surface. 
It was in consequence of this dislocation that the loose 
watery envelope which covers a large portion of the 
world was set in motion, and sweeping over the land 
drowned and then buried deep in gravel, loam and 
clay, hecatombs of living beings, a vast cemetery of 
life, causing a deluge apparently unparalleled in extent 
and completeness in any other geological period; a 
catastrophe which may well claim therefore to be 
spoken of as “ the great flood.” For the manifold 
proof of this portion I must appeal to the following 
pages, and must ask those who are sceptical to at least 
do me the favour to read the evidence before pro- 
nouncing judgment on the conclusion. 

I may at once say that this volume only deals with 
one half of the problem, namely, that illustrated by 
palaeontology and archaeology. It is perfectly clear that 
there is a purely geological side to it, and that unless 
the conclusion from one set of facts is consistent with 
the other it is worthless. I may at once say that the 
stratigraphical evidence seems to me even more con- 
clusive than that here collected.. I have formulated 
a portion of it in several papers in the Geological 
Magazine, and to the argument there adduced I appeal 
very confidently. I hope to treat the geological side of 
the case more fully and completely in a subsequent 
volume, in which it will be possible to discuss at greater 
length the cause of the catastrophe and its extent. 
Thither alsD I will remit all questions arising out of 
the glacial theory, and will only say here that I am 
completely opposed to the extreme views urged in 
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recent years by Agassiz, Croll, James Geikie, etc., etc., 
which views, with Dana, I cannot avoid describing as 
a glacial nightmare. I must say further that a very 
great deal which these writers have attributed to ice 
action was, in my view, due rather to a great rush of 
waters. I do not believe in interglacial periods, in a 
great overwhelming ice-cap, in the physical possibility 
of land ice moving for hundreds of miles over level 
plains like that of Poland, or in the possibility of 
tropical America being so glaciated that the valley of 
the Amazon was filled with ice. 

I state this .because some of my facts, especially those 
dealing with the climate of Europe in the Mammoth 
age, are not, and are not meant to be, read with a 
postulate, which I cannot avoid saying is the wildest 
dream which a fertile imagination has ever imported 
into science. That side of the issue, I must how- 
ever reserve for another volume. This one must be 
measured entirely by what it professes to deal with, 
namely, the evidence of palaeontology and archaeology. 

Science has its shibboleths no less than thediogy, 
and in no field of mental activity is the distinction 
between othodoxy and heterodoxy so sharply main- 
tained ; and it is well that it should be so. It is well 
that science should be exceedingly conservative, that 
no new opinion should be admitted into its creed, im- 
perilling the stability of one already accepted, until it 
has had to fight for its own existence against all kinds 
of criticism, and has survived every blow. While it is 
quite true that every scientific hypothesis is in essence 
tentative,it is no less true that if the bases of«cience were 
in continual solution, scientific men would make as 
little real headway as the Sophists of old, whose occu- 
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pation it was to continually put human opinion in the 
crucible and to dissolve away all convictions. I have 
never deemed it otherwise than unreasonable that men 
who take a new deparhire should be impatient at its 
not being at once accepted. New opinions, like good 
iron, need to be hammered before we can be sure they 
have no flaws in them, and the hammering is sometimes 
a long process : so long that it often exhausts the 
older generation of students, trained in a different 
school, and basing their convictions on other 
premises, and the new conclusion has to win a final 
victory from younger men. 

I may at once say therefore that I expect and shall 
welcome the keenest criticism. I would, on the other 
hand, emphatically and plainly urge that the occasion 
is not one for a flippant and supercilious expression 
of wonder that any man claiming to be scientific 
should nowadays hold such opinions. This dexterous 
form of rhetoric I shall only laugh at as an imperti- 
nence. I know too well the vast mass of facts 
digested in the following pages to feel abashed at 
any criticism of this kind ; and what I feel still more 
confidence in is, that much greater men than I am, 
although their horizon was not quite so large as ours 
to-day, have felt similar conclusions to be inevitable. 
Men who have been “ mighty hunters ” of new facts 
in wood and field have felt this as well as painful 
students in the closet, Cuvier and Murchison, D’Archiac 
and D’Orbigny and others. Notably my venerable 
friend. Professor Prestwich, the Nestor of English 
Geologists* whose work, now being published by the 
Clarendon Press, is a continuous protest against the 
extravagance of the modem prophets of uniformity. 
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One feature in this work will no doubt arouse the 
easy sarcasms of some people. I shall be told that 
a large part of my volume consists of quotations and 
that the work is merely a compilation. It is so. It 
need not have contained one reference. The argument 
I have used I have worked out for myself, and I might 
have stated it in my own phrases, but my view of 
Scientific morality is that the man who first makes an 
inference has a vested interest in it. Those who come 
after, and discover the same fact, or arrive at the same 
conclusion, however independently, must before the 
Draconic Tribunal of Science, give place. In my read- 
ing, therefore, when I have found that a conclusion of 
my own has been forestalled, I have quoted the earlier 
argument. It is, in my view, the only course an 
honest man should take, even when he has to quote 
the one sane conclusion in a fantastic book. 

A very large proportion of the facts in the following 
work are culled from other students, and I hope are 
duly acknowledged. I make light of the claims to 
the discovery of new facts which some men urge.* If 
by discovery be meant recording the experience of 
the senses, that form of glory I leave to my boy who 
collects butterflies and beetles, and is occasionally 
lucky enough to meet with a rare form, about which 
he is quite right to be proud. I have no ambition 
whatever to label a number of new forms with specific 
names, and to fancy that this kind of work consti- 
tutes science. It is very useful work, so is cata- 
loguing and classifying a library, which it in fact 
resembles, but it is largely a mechanical opera- 
tion, and has lost a great deal of its glory, since our 
great master Darwin held up his lantern and made 
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us see rather deeper into the mysteries of nature than 
a man can who merely lables new beetles in a drawer. 
Facts are the bricks of science, no doubt, and they are 
equally facts whether seen by our eyes or by the 
eyes of others. What I call science is bringing together 
remote facts and malcing them illmtrate each other, and 
in this view it may be that as much work can be done 
by a student in his closet, as by the keenest-sighted 
hammerer who ever broke a boulder and found a new 
fish inside. Every man must in our day be more 
or less a compiler. Some emulate the osprey and 
appropriate other people’s fish without acknowledg- 
ment, and without visible remorse, and most readers 
and some critics invariably treat them as very 
original people, and chiefly select them for their 
devotion. I have no patience with such, and if a 
reasonable man reads a scientific book without a 
reference, written as if the contents had been secreted 
by the omniscient author, he has no difficulty in class- 
ing him as a charlatan. We none of us can move the 
world very far. If we stir the wheels at all, it is by a 
united effort, and Time, the great sifter, will soon 
measure each man’s barley with a fairer sack than bis 
own. The conclusions I have come to are to some 
extent a reversion to older theories held by the great 
men who lived before Agamemnon, and whose reputa- 
tion has been somewhat overshadowed by his. Where 
this is so, let theirs be the honour and not mine. 

Again, I have no doubt whatever, that the following 
pages include many mistakes. All books I have ever 
read contaijiing facts and not rhetoric have the same 
infirmity, and this one has been written under the 
double burden of bad health and too many other 
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claims on time and leisure. I shall be grateful to any 
one who will correct my blunders, or supply mo with 
fresh material, and I trust that any one doing so in 
print will send me his criticisms. I have tried with 
all honesty to bring together as large a number of 
facts as I could array, and have not wilfully shirked 
a single difficulty. 

The proofs have been read by my kind friend 
Canon Green well, F.R.S., F.S.A., whose Attic pen I 
envy. I will not enumerate his accomplishments, but 
limit myself to thanking him for many suggestions 
incorporated in the following pages. 

I know well that our horizon is not conterminous 
with the universe. I know well that every opinion 
and every judgment, however apparently immovable, is 
really at the mercy of some new and obstinate fact. 
I have no faith in any scientific judgment being final, 
and I only offer these views with all deference as an 
effort to frame an hypothesis more consistent with the 
facts than any at present known. If any one has a 
better, simpler, and equally efficient theory, none will 
assist more cheerfully than its author at the burial 
of this book and its contents. Meanwhile I would say 
with an old sage — 

Vivu viile ! si quid iiovisti lectius istis 

Caiididus imperti, si non, his utero uiecuin. 

The conviction here formulated has been growing 
for years. It is now many years ago since 1 first 
began a discussion in the correspondence columns 
of Nature. Then before the British Association. 
Then, at much greater length, in the Geological 
Magazine, where I have had some polemics with no 
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mean opponents. I cannot thank my most esteemed 
and accomplished friend, Dr. Woodward, too much for 
the generous use he granted me of his limited pages. I 
have discussed the issues Socratic fashion with myself 
for many hundreds of hours. I have then discussed 
them with some of the keenest judgments and most 
experienced scientific men of our day, whom it has 
been my privilege to know, and so far I have met with 
no answer ; and yet, the issue is one of supreme import- 
ance, for it really involves the question of whether 
Geology has not latterly based its philosophy upon an 
unverified premise and a metaphysical and scholastic 
delusion. I have therefore some justification for taking 
up the position of a challenger. Here then is my glove. 
I am ready to fight for it. 


IkNTCLIFFB, EcCLES, 

Jum^ 1887 . 
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THE MAMMOTH AND THE FLOOD. 


CHAPTER I. 

THE NAME AND LEGENDARY HISTORY OF THE MAMMOTH AND ITS 

COMPANIONS. 

** Grandiaque effossis inirabitar ossa sepulchria.” 

Etymology of the name Mammoth — Its identity with Behemoth— Arab in- 
tercourse witli Siberia — Griffons and their claws — Siberian legends about 
them — Traced to remains of fossil rhinoceros — Griffons in classical and 
mediaeval times — Proof of early intercourse with Siberia — Fossil unicorn— 
Dragons' bones in Europe and China — Indian fabulous beasts — Stories of 
giants traced to discovery of bones of Mammoths, &c , — Giants known to 
the Ancients — Famous discoveries of giants’ remains in mediseval times. 

There is perhaps no inquiry in the whole range of Natural 
History more fascinating and romantic than that which deals 
with the Mammoth and its surroundings. Even children and 
unsophisticated people have their imagination stirred when 
they read how in the dreary and inhospitable wastes of Northern 
Siberia, where neither tree nor shrub will grow, where the 
land for hundreds of miles is covered with damp moss barely 
sprinkled for two months with a few gay flowers, and during 
the rest of the year is locked in ice and snow, and where only 
the hardiest of polar animals, the white fox and the polar hare, 
the raven and the snowy owl, can live, there are found below 
the ground hug|^ hoards of bones of elephants and other great 
beasts whose appetites needed corresponding supplies of food. 
But our interest rises to the highest pitch, when we are told 
^hat this vast cemetery not only teems with fresh bones and 
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beautiful tusks of ivory, but with the carcases and muiBmies 
of these great animals so well preserved in the perpetually 
frozen soil that the bears and wolves can feed upon them. 

Such stories almost invito credulity, and when credulity is 
dissipated, they as naturally arouse the elementary philosoplncalc 
instincts of our nature ; and whether we be trained in the ways 
of science or no, we are constrained to ask, How and why are 
these things so ? The discussion, if not the solution, of this 
problem is the object of the following pages. 

I will begin with a small etymological question which, like 
everything else connected with the Mammoth, has a certain 
romantic interest. 

In the yoarlGGG, a learned Dutchman named Cornelius 
Witzen, who became burgomaster of Amsterdam, visited 
Moscow. From the materials he there collected, and from 
various other sources, he compiled a famous work, entitled 
" Noord en Oost Tartarye,” of which the first edition appeared in 
1 694. In this work the name Mammoth occurs for the first 
time in Western Europe. Witzen describes how numbers of 
elephants^ teeth are found on the banks of the Siberian rivers, • 
and adds, By the Inlanders (meaning the Russian settlers 
in Siberia) these teeth are called Mamrnouttokoos, while the 
animal itself is called Mamraout.^^ In the Gramm atira Rusfiira 
of Ludolf, published in 169G, p. 9G, these bones are called 
Marnmotovoikost. 

Among the Russians the name is invariably now spelt with 
an n.^^‘ This is an old corruption, since J. B. Muller in 1 71G 
says, " The inhabitants call the beast Mamant.^^ Schiefiier 
explains it as due to a confusion made by the Russian peasants 
between the name Mammoth and that of Saint Mamas, who 
is called Mamant by the Russians, and to whom the second of 
September is specially dedicated.* 

Pallas derives the name Mammoth from mama, which he 
says means earth in the Tartar tongue,” but as Baer urges, in 
the great Polyglot edited by Pallas himself, in which the 
various Tartar dialects are illustrated, no such word as mama 
occurs as a synonym for earth. Baer himself suggests a 
Finnish or Ugrian etymology for the name. In this class of 

' Bull. St. Pet. Acad. x. 268. 2 ^ 2. 

® Pallas, Nov. Com. Pet. xiii. 4.39, note 9. 
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lan^ages ma means earth, while in one of its branches, the 
Esthonian, mui or muit means mole. He accordingly argued 
that the name meant originally earth-mole.^ Not only is this an 
inconsequential etymology, since all moles live underground, 
bui the notion of finding an etymology for the name among a 
people so far removed from Siberia as the Esthonians is quit© 
fanciful. 

Klaproth says he was told by the Buriat and Mongol lamas, 
whom he consulted in 1806 when he travelled in Siberia, that 
the name Mammoth is of Tibetan origin. This again is a 
most unlikely quarter in which to look for an etymology. The 
true explanation of the name was long ago pointed out by 
Strahlenberg, one of Peter the Great’s Swedish prisoners, who 
was exiled to Siberia, and who wrote an interesting account of 
the Itussian Empire at the end of the 17th century. 

In the 13th chapter of this work, as presented to us in 
tlio quaint and racy English translation, we read, As to the 
name, it doubtless had its origin from the Hebrew and Arabic, 
this word denoting Behemof, of which Job speaks, and which 

the Arabs pronounce Mehemot This is certain, that they 

(i.c. the Arabs) brought the word into Great Tartary, for the 
Odiaclcs near the river Ohy call the Mammoth KItosar, and the 
Tartars call it Khir, and although the Arabian name of an ele^ 
2>ha'nt is Fyhl, yet if very largo they add the adjective Mehemodi 
to it ; and these Arabs coming into Tartary, and finding there 
the relics of some monstrous great beasts, not certain of what kind 
they might be, they called these teeth Mehemot, which afterwards 
became a proper name among the Tartars, and by the Russians 
is corruptly pronounced Mammoth. .... The Russian Mam- 
moth certainly came from the word Behemot, in which opinion 
I am confirmed by the testimony of an ancient Russian priest, 
Gregory by name. Father Confessor to Princess Sophia, who 
was many years an exile in Siberia, from whom 1 was told that 
formerly the name for these bones in Siberia was not Mammoth 
but Memoth, and that the Russian dialect had made that 
alteration/^ ® ^ 

This view is curiously confirmed by the fact that Father 
Avril, a Jesuit, who went overland to China in 1685, and who 

^ Bull. St. Pet. Acad. x. 258. 
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is quoted by Witzen^ never calls the animal Mammoth? but 
always Behemot.* Witzen also speaks of ^^the beast Behemoth, 
called Mammout, otherwise Mammona by the Russians/^ ^ The 
Turks habitually interchange the consonants B and M, so 
that the change from Behemoth to Mammoth is perfe(j^ly 
regular. 

At first it looks strange that the Arabs should have given 
a name to this Siberian animal which has become current 
everywhere, but the fact is, that in the 10th and 11th cen- 
turies they were the most enterprising commercial race in tho 
world, and we know from other sources that their traders and 
emissaries frequented tho border- lands of Siberia, and probably 
initiated the trade in fossil ivory. On the Middle Volga was 
a famous principality called Great Bulgaria, represented by the 
modern government of Kazan. Its name still survives in tho 
little village of Bolghari on that river. Tho Khalif Muktadir, 
who reigned from 907 to 932 A.D., sent an envoy named Ibn 
Fozlan to the king of Bulgaria, and we have interesting 
notices of the district preserved in the geographical compila- 
tions of the Arab geographers, such as Kazvini, Yakut, &c. 
Most of these notices of Bulgaria date probably from before 
969, when that district was devastated by the Russian pirates. 

In one of these accounts we read that in that country were 
found bones of an immense size. One traveller reports having 
seen a tooth two palms in width, and four in length, and a 
skull resembling an Arab hut, and teeth like those of an 
elephant, white as snow, and weighing as much as 200 menus. 
It was not known to what animal they belonged, but they were 
taken to Khuarazm (i.e. Khiva), where they were sold at a 
great price. Out of them were made combs, vases, and other 
objects such as were made out of ivory.® This Eastern trade 
in fossil ivory apparently continued to our own day, for Father 
Avril tells us how objects made from it were supposed to 
have a peculiar virtue as styptics, and that the Persians and 
Turks who bought them set a high value upon them, and 
preferred a scimitar or dagger hafted with this precious ivory 
rather than with a gold or silver handle. * 

Having fixed the etymology of tho name Mammoth, and 

® Avril’s Travels. Eng. Tr., 175-177. 7 Qp. cit., ed. 1705, 742. 

• D’Ohsson, Voyage dAbul Cassim, 80. 
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traced it to the Arabs, we may next turn to some of the 
romantic legends which surround it, and its almost constant 
companion, the woolly rhinoceros. 

In the year 807, some envoys whom Charlemagne had sent 
a fffow years before to the famous Khalif of the Arabian 
Nights, Harun ar Kashid, returned, accompanied by an 
ambassador from Harun, named Abdulla, bearing with him 
some lordly presents, including a living elephant, a splendid 
tent, an elaborate water-clock. Eastern unguents, spices, 
&c,, &c. In addition to these prosaic if very valuable objects 
were two others, of a more interesting kind to us, namely, 
the horn of a unicorn and the claw of a griffon. These 
were long preserved at St. Denis, and were described in a 
work published at Paris in 1646, entitled Le Tresor 
SaerS de St. Denys, ou inventoire des Sainctes reliques, &c/’ 
Among the objects described in this work is a griffon^s claw, 
set on a griffon*s foot, made of silver gilt, having at its point 
a small ball, on which was a bird. The whole, except the 
claw, was of silver gilt, ornamented with an amethyst. This 
piece, says the description, ^‘is admirable, for the claw is 
quite natural, and so large and wide that in its hollow it holds 
a pint of wine of the measure of St. Denis, whence it may be 
judged that the griffon, or other bird to which it belonged, 
was of a prodigious size. With it was a piece of licorne, 
six and a half feet long, and probably the finest in Europe. 
These objects, which had been sent by-4ar^??^,king of Persia (sic), 
to Charlemagne, with other rich presents, had been presented 
by his son Charles le Chauve to St. Denis.^’ ® The horn of the 
unicorn here mentioned was the object of an elaborate inquiry 
at the Hague, in 1646, described in ChurchilFs Collection of 
Travels. 

In this notice we are told that the horn was altogether 
like a similar one at Copenhagen, and that the Danes were 
of opinion- that these kind of horns found in Muscovy, 
Germany, Italy, and France, came from Denmark. The 
Danes sold the horns as unicornis horns. The one at St. Denis 
had the same A>ot as the rest, hollow and worm-eaten at the 
end, like a rotten tooth. This being granted, says the old 
writer, as it is really true, I will positively assert it to be a 

* Op. cit., 125 and 126. 
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tooth fallen out of the same fish known in Iceland bjfcthe 
name of Narwhal, and that consequently it is no horn/’ 
Although the narwhal is apparently not now found in the seas 
about Nova Zembla, it was so formerly, and Schmidt in his 
recent journey to the Yenissei saw such a narwhal’s tooth Jn 
the possession of a fur merchant named Sotnikof at Dudlnsk. 

Let us now turn to the grifibns claw, which introduces us to 
a wide world of curious speculation. Similar objects are not 
unfrequently mentioned among the treasures preserved in tlie 
sacristies of great churches. They are generally mounted in 
silver, and stand upon representations of birds’ feet, showing 
what they were popularly deemed to be. 

Such claws have been described from the sacristies of 
churches at Vienna, Wittenberg^j and HaJJe.* One at Paris is 
referred to by Gesner, who says it was reported to have been 
brought from Rhodes or Malta, There is a fine specimen in 
the British Museum, and another at C.G.C., Cambridge. 
The names of the three Magi, Caspar, Melchior, and Balthazar, 
engraved on some examples, point to their Eastern origin. In 
many cases they are doubtless the horns of some bovine 
animal, but those are not the real griffon’s claws, but only an 
imitation. The nature and origin of the real ones was first 
definitely made out by the Siberian traveller, Ermau. 

In describing the remains of the woolly rhinoceros from 
Siberia in the Museum of the St. Petersburg Academy, ho 
says, The skull, owing to its great length and the arching 
of the upper jaw, has some resemblance to that of a bird, and 
may perhaps have given rise to the fables which now circulate 
among the Yukagirs on the shores of the Icy Sea, respecting a 
colossal bird of old times, the bones of which, are said to be 
occasionally met with.’’ * 

Again, speaking of the Samoyedes, he says, “By comparing 
numbers of the bones of antediluvian pachyderms, which are 
thrown up in such quantities on the shores of the Polar Sea, 
all these people have got so distinct auction of a colossal bird, 
that the compressed and sword-shaped horns, for example, of 
the rhinoceros tichorinm are never called, eiftn among the 
Kussian promuishleniks and merchants, by any other name 

> Olfers, Abhand. der Konigl. Acad, der Wisa. zu Berlin, 1839, pp. 02 and 63. 

^ Brman's Travels, i. 61. 
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tha» that of ^ birds^ claws/ The indigeuous tribes, however, 
and the Yukagirs in particular, go much further, for they con- 
ceive that they find the head of this mysterious bird in the 
peculiarly vaulted cranium of tho same rhinoceros ; its quills 
in the leg-bones of other pachyderms, of which they usually 
make their quivers \ but as to the bird itself, they plainly state 
that their forefathers saw it, and fought wondrous battles with 
it : just as the mountain Samoyedes ‘preserve to this day 
the tradition that the mammoth still haunts the sea-shore, 
dwelling in the recesses of the mountains, and feeding on tho 
dead." 

Erman,‘* again speaking of tho rhinoceros horns found in 
Siberia, says, Thin plates, cut from these horns, are elastic 
in the highest degree. They are, therefore, sought for eagerly 
by the Yukagirs, and, like the cows^ horns among the Buriats, 
and resinous wood among tho Ostiaks, are used to line their 
bows. The attention of the people is, therefore, turned upon 
this memorial of the antediluvian world more than upon any 
other; and the nomad geologists of the Icy Sea have arrived 
at the conclusion that these horns are the talons or claws of 
gigantic birds, which wore more ancient than the Yukagir 
tribe, and in former times fought with the latter for the posses- 
sion of the tundras. . . . When I told them of the rhinoceros, 
they said that they had often hoard all about it, but that they 
always called the horns in question birds^ claws, and saw no 
reason to change their custom." * 

Erman is not tho only author wdio reports these stories. 
Baer tells us that the traveller Hedenstrom, whom he saw at 
St. Petersburg after his return from Siberia, in 1830, spoke 
of the horns and skulls of tho rhinoceros he had with him as 
the claws and skulls of great birds, and apparently remained 
unconvinced by Bacr^s arguments to the contrary, since ho 
reasserted the fact in his later writings.® 

Bestuschef, a Siberian exile, in his interesting narrative, 
speaking of the remains of the rhinoceros, says that ^^the 
natives speak of it as a gigantic bird which once wasted their 
country. To*freo themselves from its attacks, one of these 
ingenious people fastened an iron spear on the top of a pine- 

» Id. ii. 87—89. 

* Bull. St. Peters. Acad. x. 254-5. 


^ Id. 282. 
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tree, on which the bird impaled itself, and was thus 
killed"* 

This makes it fairly clear that the griffon^s claws which wei-e 
so much treasured in the middle ages, and notably the one 
sent by the Khalif to Charlemagne, were rhinoceros horns, 
and that the latter, like the narwhal's tooth which accompanied 
it, came from the north of Asia. But this conclusion involves 
some others, for it carries back the knowledge, direct or 
indirect, of Northern Asia and of its products to a much earlier 
period than has been commonly supposed. 

The search for gold has always proved a wonderful loadstone 
for adventurous men. It probably took the Phoenicians to 
Spain and Britain, as it led to the colonization of the Spanish 
Main and largely of Australia in later times. So far as we 
can discover, the chief sources of gold in early Greek times were 
the streams of Asia Minor, and in a much larger degree the 
flanks of the Ural Mountains ; and the famous Greek colonies 
in the north of the Euxine were the principal entrepots of the 
early world for furs and gold. The Crimea was known as the 
Golden Chersonese. The so-called Scythian graves in the 
north of the Euxine are famous for their profuse stores of gold, 
and Heeren long ago urged that a well-established caravan route 
connected this region with North-Eastern Europe and Western 
Siberia. 

Those who sought for gold, would speedily find other and 
more curious things, for the gold is there found in beds of gravel, 
in which also occur the remains of the great extinct beasts, 
the Mammoth and the Bhinoceros, and we are told the indi- 
genous Bashkirs attach a superstitious feeling of respect to 
these bones, and have been known to say to the Hussian miners 
who first settled among them, Take from us our gold if you 
will, but for God's sake leave us the bones of our ancestors." ^ 
The finding of gold and these remains including the so- 
called birds* claws together, no doubt suggested the notion 
that the grifibns guarded the gold. As Erman remarks, It 
must be allowed to be strictly true that the metal-finders of 
the Northern Urals draw the gold from under«the griffons ; 
for gold . sand lying under the formations of earth and peat 

* Magazin fUr die Literatur de» Auslandes, 1836, pp. 421, 422, note. 

^ MorcbiaoD, BuBaia and the Ural Mountaba, ii. 491. 
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whioli are filled with these fossil remains, is at the present day 
a very common phenomenon/^ 

It shows how exceedingly conservative the notions of un- 
civilized folk are, and it also startles us by its novelty to find 
• these same stories, drawn no doubt from the same sources, told 
in the earlier pages of Greek history. The first traveller who 
visited the gold-mining district of the Urals, and whose narra- 
tive is recorded, was Aristoas the son of Caystrobius, a native 
of Proconesus, a small island now called Marmora, and which 
gives its name to the Sea of Marmora. He is supposed to 
have flourished about the year 580 b.c. He wrote a poem 
called the Arimaspeia, of which fragments are preserved, the 
most important one being that given by Herodotus. In this he 
tells us that, inspired by Phoebus (or Apollo), he travelled as far 
as the Issedones, beyond whom were the Arimaspi, beyond them 
again {he Oold-guarding Oriffons, and, lastly, beyond these the 
Hyperboreans, who extended to the sea.® In another passage 
Herodotus tells us that the north of Europe was much richer 
than any other region in gold, and it was affirmed that the 
Arimaspi took this gold away by violence from the griffons.® 
By the north of Europe, as Rawlinson and other commentators 
on Herodotus have shown, the latter meant the gold-bearing 
district of the Urals. -ZEschylus, probably relying on Aristeas, 
makes Prometheus warn men against the griffons, mute dogs 
of Jove with eagle-like beaks, and the one-eyed Arimaspians 
who dwelt round the gold-streaming river of Pluto.^^ ^ 

Pausanias says that the griffons were reported by Aristeas to 
have fought for gold with the Arimaspians, and that they were 
like lions, but with the wings and beaks of eagles.® Pliny, 
Pomponius Mela, Clement of Alexandria, and Apuleius all 
mention the griffon, probably deriving their information from 
the same sources, 

Ctesias, the inventor of so many fables that have passed as 
history, developed a most marvellous description of the griffon, 
which may be quoted as a curiosity from the fragments of that 
very mendacious author preserved by ^Elian, Photius, &c. In 
these the griff oif is described as a quadruped in shape like a lion, 
and, like it, having strong claws. . Its back was covered with 

® Herodotus, iv. 13 and 16. • Id. iii 116. 

s, i^romothtiUB 804r— 806. * Op cit., I. xxiv. 
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black feathers, and its breast with red ones, while its wings 
were white. Its head was blue, and its beak like that of an 
eagle. Its eyes sparkled like fire. It made its nest in the 
mountains. The Bactrians reported that the griffons were 
the guardians of the gold. The Indians, on the other hand, 
asserted that they merely lived where the gold was found, 
and that they attacked those who went in search of it in 
defence of their nestlings. The griffons, Ctcsias adds, could 
easily vanquish other animals, except the lion and the elephant. 
Those who went to dig for gold, therefore, worked at niglit for 
greater safety. The region where the griffons lived was 
very desert. People went to dig gold there in parties of a 
thousand or two thousand, taking with them mattocks and 
sacks. They worked when there was no moon, in the first 
place for greater safety, and in the second, that they might 
more easily secrete their gold.^ In regard to the habitat of 
the griffons, Solinus makes them live in Asiatic Scythia.'* 
CJaudian connects them with the Eiphean Mountains and the 
worship of Apollo, and speaks of them as Oryphes hyper- 
horei, Servius, the scholiast on Virgil, makes them live in 
the mountains of the Hyperboreans.*’ Stephen of Byzantium 
says they guarded the gold among the Taskins, a Hyperborean 
people.^ Prisons, writing in the Gth century a.d., in describing 
the migration of the Avars from Central Asia, tells us they 
were forced to migrate partially by the attacks of a groat 
multitude of savage griffons, which fed on human beings, and 
which were previously unknown.® 

These notices concur in deriving the griffons from Northern 
Asia, and in making it pretty certain that the Greek Myth was 
in fact identical with the Samoyede Saga. From the Greeks it 
passed through Servius and Isidore into mediieval literature, 
and the griffon occupies a notable place in the natural historief. 
of the middle ages, such as that of Albertus Magnus, who tells 
us that its^eggs were made of agate and that the animal was 
hostile to men and horses, and had long claws ivhich were made 

® Ctesias, ed. Didot, 96 and 96. 4 Pol^ist. xv. 22. 

* De 1V\ Honor. Consul, 31 and 32. Epist. ad Serenam, 7 and 8, 

Servius, Scholia to Virgil, Bucolics viii. 27. 

^ Sco sub voce Taskina. 

* Excorpta in Prise. Hist. ed. Bonn, 158. 
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into goblets. Those were as big as ox-horns, and the creature 
itself was larger than eight lions. Of its feathers were made 
bows, arrows, and lances.® 

The griffon occurs frequently in ancient art. Herodotus 
teljs us that about 640 b.c. the Samians ordered a bronze 
bowl to bo made, which was decorated with projecting 
griffons^ heads.' It occurs as a symbol on tho very early corns 
of Phocsea, Assos, Teos and its colony Abdera, but is especially 
frequent in the remains of the Greek colonies north of tho 
Eaxine, occurring on the coins of Ohorronosus and Pantica- 
paeum, and on the vases, &c., found on the site of the latter 
place, while Herodotus tells us a splendid palace built by tho 
king of the Borysthonites was decorated with sphinxes and 
griffons in white marble.* 

This again takes us towards the gold district of tho 
old world. Gi'iffons were apparently connected with the 
worship of Apollo and the Sun, to whose car they are repre- 
sented sometimes as harnessed, and Diodorus tells us Apollo 
was especially worshipped by the Hyperboreans. The animals 
were also well known among tho Persians. They are repre- 
sented on the walls of Porsepolis, while Hipparchus tells us 
they were a favourite ornament on Persian tapestries, &c.® 

They were possibly known in very early times, for we are 
told they are represented on one of the golden baskets figured 
on a representation of Eameses III., i.c. in tho 1 3th century 
B.c., and that tho Egyptians had a special name, Akheth, for the 
animal.'* If a scholiast on the Prometheus of -^schylus is to be 
credited, Hesiod also referred to griffons and their guardianship 
of gold.® 

The facts hero reported may perhaps point out to some of 
my readers for the first time the importance of sifting the real 
meaning of those fantastic old-world myths which we are 
apt to treat as mere puerilities when we see them painted in 
vermilion on some herald^s handiwork, or standing sentinel over 
tho site of Temple Bar. For they enable us to bring into 

• Tylor, Efhly Hist, of Mankind, 318. 

' Op. cit., iv. 152. * Op. cit., iv. 79. 

■ Poet. Com. Frag. ed. Didot, 663. 

* Wilkinson’s Egyptians, ed. Birch, ii. 236, and iii. 312. 

® Gocttling, Hesiodi Fragmenta, 123. 
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close contact at a very early date such remote district as 
Siberia and the Mediterranean border, and to show that the 
fossil remains which still attract our wonder had even then 
become objects of special solicitude and interest. 

Griffons were not the only fabulous animals to which such 
bizarre remains were attributed. 

It was the fashion of doctors in early and mediaoval times to 
use as medicine various kinds of natural products, and it 
seems that the more strange and curious their origin, the 
more efficacious was the remedy. This was the case with the 
so-called horn of the unicorn, and more than one work is before 
me in which its virtues are set out at length, notably one 
entitled Unicornu Obsorvationes by Th. Bartholinus. In 
this as elsewhere, besides the natural narwhaPs tooth, wo have 
described fossil bones found in caverns and elsewhere, which 
were apparently known as fossil unicorn {Unicornu fossile), 
and were much esteemed.^ One of the caves in the Hertz is 
still known as the Unicornis Den (Emhornshohle) 

Some mediaeval writers, again, styled these remains dragons' 
bones. This was the case, inter alios, with Hayn, who described 
and figured a number of bones from caves in 1672 , and with 
H. Vollgrad, who went so far as to declare that both true flying 
and living dragons, as well as dead ones, still existed in Tran- 
sylvania.® The fact of caves abounding in fossil remains 
probably gave greater colour to the legend. 

These remains were known as dragons' bones {Lung hu) in 
China as well as in Europe, and in both countries were used in 
medicine. In the " Pentsao kangmu " they are said to be found 
in the banks of rivers in the land of Tsin (the old name of Shansi 
east of the Tellow River), and also in caverns on the steep 
banks of the streams flowing from Taishan (a mountain of 
Shansi), where the dragons lived. Another account says 
^e greatest number of dragons' bones come from Liang, 

Yi and Pa, places in the same province. The best ones, 
however, come from the districts of Shenchau, Tsangchau, 
and Thaiyuan in Shansi. When they were delicate and 
had broad flutmgs, they were treated as having belonged to 
the female dragon; when strong and finely fluted, to the male ; 

® Op. cit., 366, Ac. r Cuvier, Oss. Foss. iv. 293. 

® Id., 340. 
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pnd •those having the five colours on them (i.e. yellow, red, 
Ivhite, black, and green) were deemed the most precious. 
iDragons^ bones, we are further told, came abundantly from 
jpBEotung (i.e. the district east of the Yellow River), and 
Idiyring the spring floods the river deposited such remains 
I which were collected by the inhabitants, and used in 
I medicine, and a defile through which the Yellow River forced 
itself was called the Lung men, i.e. the dragon-gates, probably 
from the number of such bones that accumulated there. 

From the plates which accompany the notice of these 
dragons^ bones in the Pen tsao kangmu,^^ it would seem that 
some of them were the horns and bones of deer, while in the 
similar figures in the Ta kuan pen tsao ** are two which are 
clearly tusks, and probably therefore derived from Mammoths.* 

Similar legends have arisen in more southern latitudes of 
the old world. Thus Torrens reports in his account of Ladakh, 
how the fossil remains of the Sivalik Hills are treated by the 
natives as slain Eakis, the gigantic Rakshasas of Indian 
mythology.^ 

Dr. Falconer, again,* would connect the huge elephant- 
fighting and world-bearing tortoises of the Hindoo mythology 
with a recollection of the time when his monstrous Hima- 
layan tortoise, the Colossochelys Atlas, was still alive.* The 
stories of the Garuda, or king of the birds of Indian legends, 
and the rokh of the Arabs, which Marco Polo identifies with 
the grifibn, may be compared with these tales. 

While popular imagination clothed the strange remains 
found under the ground with these various shapes, legends of 
another kind arose from the finding of gigantic bones which 
seemed to simulate those of the human skeleton. 

It was natural that unsophisticated men should not only 
treat these immense bones as proofs of the former existence of 
giants, but should also found upon them mythological tales. 
The enormous bones found in caves and buried under great 
rocks gave rise most probably to the stories of the Gigantes and 
the Titans, who fought with the Gods, and whom the Gods 
overwhelmed ^nd buried under great rocks. Such legends 
were wide-spread, and we may probably trace them in the 


• Olfers, op. cit., 76 — ^79. 

* Pal. Mems. 1, page 376. 


' Tylor, Early History of Mankind, 323. 
* Id. 312. 
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ticcount of primasval giants in Genesis, which account again 
became the basis for mediaeval writers to build their de- 
ductions upon. 

I will now collect some notices of giants which are not 
uninteresting in themselves, and independently from this 
discussion. 

Pliny tells us how a mountain of the island of Crete having 
been torn asunder by an earthquake, a body was found there 
standing upright, forty-six cubits in hciglit. By some it was 
supposed to have been the body of Orion, while others thought 
it was that of Otus. It is generally believed,*^ he adds, 
^'from what is stated in ancient records, that the body of 
Orestes, which was disinterred at Tegea by command of an 
oracle, was seven cubits in height/^ ** 

Elsewhere Pliny reports how Marcus Scanrus brought to 
Bomo from Joppa the bones of tlie monster which was to have 
devoured Andromeda.® 

Plutarch tells us that Sertorius opened the grave of the 
famous Libyan giant Antmus, the son of Terra, in Africa, 
and found a skeleton in it which measured sixty cubits in 
length.® Strabo refers to the same discovery, and says, 
Gabinius, the Homan historian, indulges in marvellous 
stories of Mauritania. Uo speaks of a sepulchre of 
Antaeus at Lynx, and a skeleton sixty feet in length which 
Sertorius exposed, and afterwards covered with earth. ^ 

Phlegou of Tralles, who was a freodman of Hadrian, 
wrote a work in Greek upon wonders, which is printed in 
the eighth volume of the Thesaurus of Gronovius. In this 
ho tells us how, according to Apollonius, a few years before 
there was found at Messene a jar made of stone, which was 
broken open by tempests and bad weather, and in it was 
found a head three times the size of a human head, and 
having two teeth in it. On the jar was the inscription 
^^Ideas.^^ The Messenians thereupon placed the bones in 
another jar, and carefully preserved it, since they were those 
of the hero Idas, named by Homer as having fallen under the 
weapons of Phoebus.® * 


^ Pliny, Natural History, vii. 16. 
* Id., ix. 4 ; V. 14, note. 

? Op. cit., xvii. cb. iii. 8. 


® Plutarch, Sertorius. 
* Id., ch. xi. 
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Ho adds that in Dalmatia, in a certain cave called that of 
Diana, there were found many bodies whose ribs exceeded 
sixteen cubits in length.® 

In chapter x. 14, he says that in the reign of Nero there 
was a great earthquake, which was widely felt ; among other 
places, in Pontus. The earth was torn asunder, and in it were 
found several large bodies, whose size astonished the natives, 
nor did they dare to remove them. As evidence, however, 
they sent to Romo a single tooth which was more than a 
foot in length. The messengers showed the tooth to Tiberius, 
and asked him if he would like to remove the remains. This 
lie deemed would bo wrong, but he ordered a certain mathe- 
matician named Pulchrus to design a full figure of a size 
proportional to that of the tooth, which the latter did, and 
then showed it to the Emperor. Tiberius having seen it, 
ordered the tooth to bo sent back to whence it had come.' 
riilegon mentions that similar bodies were found at Latrse in 
Egypt, not disarranged by an earthquake, but lying regularly, 
and exposed to the air, so that it could be scon which were the 
femora, &c. In explaining those matters he urges that in the 
early days of the world Nature was more vigorous, and 
produced men more after tho nature of Gods, but afterwards 
they shrank in size.^ In Rhodos,^^ he says, are found bones 
much larger than those of living mcn.^' Near Athens was an 
island where, when the Athenians dug the foundationis of the 
fortifications, they found a grave a hundred cubits in length, 
with an inscription stating it was the tomb of Makroseiris, 
who had lived five thousand years.** 

According to Eumachus in his Periegesis, the Carthaginians, 
when they were surrounding their territory with a ditch, found 
two skeletons, one twenty-four cubits, and the other twenty- 
three in length.® Theopompus of Sinope, in his work on 
earthquakes, says that during a certain earthquake in the 
Cimmerian Bosphorus a hill burst asunder, and some im- 
mense bones were disclosed, which, when put together as a 
human skeleton, wore twenty-four cubits in length ; and ho 
adds that the biLrbarians there threw the bones into the Maeotis.® 

Id. xii. * Id. xiv. 2 3 

^ Id. xvii. ® Id. xviii. ® Id. xix. 
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Pbilostratusj in bis Heroics, says the Lncodemonians found 
the dead body of Orestes in Nemoa, and it was seven cubits long. 
Again, he says that the bank of the river Orontes was broken, 
and in it was found Aryades. Some said he was an Ethiopian^ 
and some an Indian. He was thirty cubits long. On Mount 
Sigeum, not fifty years before his time, was found the body of 
a giant whom Apollo claimed to have killed when fighting on 
behalf of Troy. And when I sailed,^^ he adds, to Sigeum, I 
noticed what had happened to the land, and saw the giant ; 
and many of the people of the Hellespont and the Ionian Sea 
and all the islands, and in fact all .^olia, took ship to see it. 
It lay there for two months. The oracle spoke about it, and 
gave a different account to different people. It stretched over 
a space of twenty-two cubits, and lay in a rocky cove with its 
head towards the continent and its feet touching the end of the 
promontory. There were no signs of dragons there, and none 
of the bones differed from those of a man.^^ 

Philostratus speaks also of a similar discovery in the island 
of Cos, which was made by a vine-dresser when digging 
a vineyard. The ground sounding hollow, they opened it, and 
found lying there a body twelve cubits long, with a head like a 
dragon. Protesilaus recommended that they should cover the 
stranger up again, and pronounced him to have been one of 
the giants who were cast down from heaven. The one, how- 
ever, found in Lemnos by Menecrates of Steiria in Attica 
was the largest. I saw it,^^ says Philostratus, the year 
before last, when I sailed from Imbros. The bones were no 
longer in order, the vertebrae had been separated from one 
another, and the ribs had been detached from the vertebrae. 
When you viewed them together as if forming one object, the 
size seemed frightful. In order to measure the size of tho 
head they poured some wine into it, and two Cretan amphorae 
were not big enough to fill it. Towards the south of Imbros 
was a promontory called Naulachus, where a piece of ground 
having broken away, disclosed the body of a very large giant. 
If you disbelieve me,^^ says the ingenuous Greek, let us sail 
there at once, for it is lying there still uncovered, and the 
voyage is short.^^ In the island of Cos,^^ he says, “ were laid 
up the bones of the giant sons of ' the Earth,' the first Meropos, 
and in Phrygia, the son of Hyllus, son of Heracles, and in 
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Thessaly those of the Aloedcs, and you can test there that 
bhey were ideally nine fathoms long. The people of Naples 
nade a wonder of the bones of Alcyoneus. They added that 
i great number of giants were lying there and at Vesuvius, 
‘n Pallene, which the poets called Phlegra, were a large 
lumber of bodies of giants who once lived there. Many were 
ncovered by storms and earthquakes. No shepherd would 
0 there in consequence of the clatter made by the shades 
diich raged about. ^ 

Pausanias tells us that a person had informed him that 
arts of the grave of Ajax son of Telamon at Salamina had 
eon washed away by the sea^ disclosing his bones, whoso 
ze might be imagined from the fact that the patellae of his 
nees vied in size with the quoits used by the athletes called 
uinquertioiios.*^ lie goes on to say that among the Milesians 
as an island called Lade, divided into two parts, one of 
hich was called Asterius, because Astcrius the son of Anax, 
e son of Earth, was buried there, and his dead body 
[IS ten cubits long. In the upper Lydia was a large 
by called the Gates of Tenienis. A sopulclii*e having been 
rn open by a tempest there, certain bones were exposed to 
Bw, which, if it were not for their retaining the shape of 
imaii bones, no one would believe from their size to be 
iman. A report was spread among the vulgar that this was 
0 body of Geryon the son of Khrysaor. . . . And they added 
rther that the husbandmen, when ploughing, often met with 
B horns of oxen, and this because Geryon was reported to 
VO bred very excellent oxen. . . . The historians of Lydian 
tiquities, however, affirmed that this gigantic corpse was 
B body of Hyllus, son of Barth.® 

Pausanias elsewhere tells us how a Roman general having 
cd to force his way to Antioch by way of the Orontes, and 
vring cut a moat and turned the river into it, when the bed 
the river was dried up an earthen urn was found in it 
re than eleven cubits high, and inside was the body of a 
iL of the same ^sizo as the urn. The deity of Olaros told 
! Syrians who consulted this oracle that it was the body of 
mtes, who was by birth an Indian.’ 

' Op. cit., 288, &c. ** Op. cit., Book i. ch. XXXV. 

I'l* ’ Op. cit., Book viii. ch. xxix. 

C 
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Saidas sub voce speaks of bones of giants found under 
the church of St. Menas at Constantinople, which the Emperor 
Anastasias removed to his palace.’ 

St. Augustine, in discoursing about the existence of giants 
before the deluge, mentions as a proof that he himself with 
several others had seen at Utica on the sea-shore the grinder 
of a man so large that if it had been cut into teeth of an 
ordinaiy size at least a hundred might have been made from 
it.* Ludovicns Vives, in his commentary on this passage of 
&t. Austin, notices that in the church of St. Christopher at 
Hispella he was shown a tooth bigger than his fi.st, which they 
pretended was one of the teeth of that huge saint, “ doubtless 
on as good ground as that very shoulder-blade Jerome * says 
was shown at Venice as the shoulder-bone of St. Christopher.”* 

In the history of the conquest of Egypt by Abd al Hakim, 
wo are told that a giant named Auj having been killed by 
Moses, his body fell across the Nile and made a bridge. 
Schiltberger, the Bavarian traveller, tells us there was a bridge 
in Arabia made out of a giant’s leg-bone which united two 
rocks separated by a deep chasm. Travellers to Arabia had 
to cross this bridge. A toll was charged, from the proceeds 
of which oil was bought with which to oil the bone, and thus 
prevent it decaying.* When Bibars the Mamluk Sultan of 
Egypt sent an embassy to Bereke the Khan of the Golden 
Horde, the latter asked the envoys if the report was true that 
there was a giant’s bone tlirown across the Nile which served 
aSia^bridge. They replied that they had not heard of such a 


In 1678 a tooth weighing four pounds and a half was sent 

from Constantinople to Vienna, and offered for sale to the 
rix thalers, having previously been valued at 
10,000 rix thalers. They pretended it had been found near 
Jeru^lem in a subterranean cavern in the grave of a g-iant 
wMch bore the following inscription in the Chaldee language • 
Here lies the Giant Og” (i.e. Og, king of Bashan.^hSe 
iron bedstead was nine cubits long and four cubits broad). 


' tuvier, 1 . 99. 3 • t 

* Op. cit., 206. 6 pt J T ?:**’• V- “P- 

* Quatrempre, Hist des Mongob, 218, note.’ 

Howorth, History of the Mongols, ii. 118. 



Giants. 


19 


As the -whole story looked very like an imposition, the 
Emperor ordered that the tooth should be sent back to 
Constantinople. ® Wood reports how, according to Father 
Jerome de Monceaux, the skeleton of a giant ninety-six feet 
long was found in a wall at Chailliot, near Thessalonica in 
Macedonia, as ho learnt from a letter written to him by Father 
Jerome de Khetel, a missionary in the Levant, who stated that 
this giant^s skull was found entire, and would contain 210 
pounds of corn ; that a tooth from its lower jaw weighed fifteen 
pounds, and was seven inches two lines in length; that the small- 
est bone of one of its feet was equal to it in size, that the arm- 
bone from the elbow to the wrist was two feet four inches 
eight lines round, and that two soldiers with their jackets and 
coats with large sleeves on easily passed their arms thus 
covered through the cavity of the bone. Quesnel, the French 
consul at Thessalonica, ordered an account of this skeleton to 
be drawn up and deposited in the Chancery. He received the 
principal bones from the Pasha, and purchased the remainder 
from other people who had secured them.® From another 
account we learn that a lower molar of this creature was 
seven and a half inches in height, and weighed fifteen pounds, 
while three other teeth weighed from two to throe pounds 
each. An account of the skeleton, signed by several witnesses, 
was published by the Abbe Commiers in the Mercury 
for 1092. The discovery took place in 1691.' Cuvier adds 
that in the Journal de Paris for June the 9th, 1806, there 
was an account of the discovery of similar bones at Demotica 
near Adrianople.® 

In 1644 there was discovered at Krembs in Lower Austria, 
as they were enlarging the fortifications, a tooth twenty-three 
ounces in weight, which was preserved in the same place. 
The following year the Swedes laid siege to Krembs, and wo 
read how they found the complete skeleton of a giant on the 
top of an adjoining hill near an old tower. Many of the 
bones, chiefly those of the head, fell to pieces on exposure, 
or were broken by the carelessness of the workmen. Some 
were preserved entire, and were sent to learned men in Poland 
and Sweden. Among them was a shoulder-blade with an 

® Phil. Trans, vi. 216. ® Wood, Giants and Dwarfs, 27, 28. 

^ Cuvier, Oss. Foss., 98, 99. * Id. 
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acetabulum big enough to hold a caiiuou ball. The skull was 
compared to a round table, and the bones of its a.nns and 
forelegs were as thick as a man of ordinary size. One of tlu^ 
grinders, which weighed five pounds, was givim to the Jesuits 
at Krembs ; another is figured by Happelius in his Jtelationes 
Curiosao.^ It weighed four pounds three ounces Nuremburg 
measure.^ 

In the year 758, there was found in Ilolieinia a skehiton 
whose head could scarcely be compassed by the arms of two 
men joined together, and whose shin-bones, which so lato 
asl7G4wcro kept in the castle there, were twenty-six feet 
long, whence the hidividual to whom they belonged, it was 
calculated, was 110 feet long.® 

l^assing to the valley of the Oder, Yolksmann, in his Silesia 
Subterranea,'' sxjcaks of a humerus suspended in the chureli of 
Trebnitz, of a femur in that of Breslau, and of a supposiMl 
giant disinterred at Liegnitz in digging the foundations of the 
church, and of which the bones were distributed among tlie 
various churches in the country/* In the vallt‘y of the Vistula 
have also been found bones which have given rise to stories 
about giants.^ 


Tontoppidan, in his “History of Norway/’ quotes Starkadr’s 
tooth, which, according to Torfaeus, was said to have been used 
as a bcll-clapper, and Eigel Skalligriin’s skull, which the same 
author says was shown in Iceland as a prodigy both on 
account of its size and weight. It was so hard that an axe could 
not pierce it. He also mentions the finding of giants’ bones, 
and in one case of a human back-bone of immense size. 

In 1GG3, Otto de Guericke, the illustrious invoutor of the 
air-pump, witnessed the discovery of some great bones buried 
in the shelly limestone or Muschelkalk. With them were found 
some enormous tusks. These wore taken for horus, and the 
illustrious Leibnitz composed, out of the remains, a strange 
animal carrying a horn in the middle of its forehead, and in 
each ]aw a dozen molar teeth a foot long. Having fabricated 
this fantastic animal, Leibnitz named it the fossil unicorn. In 
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his Protog83a/^ a work remarkable as being the first attempt 
at a theory of the earth, ho gave a description and drawing of 
this imaginary being. Daring more than thirty years the 
unicorn of Leibnitz was universally accepted throughout Ger- 
many.® 

The Chronicle of Colmar mentions the discovery of the 
bones of a giant at the village of Hertin, near Basle, in 1207.^ 

Seheuchzer describes the discovery of a giant in tufa near 
Utikon, in the canton of Zurich. 

In 1577 the skeleton of a so-called giant was found near the 
cloisters of Reyden, in the canton of Lucerne, under an oak- 
tree which was overturned by a storm. Felix Plater, Pj*ofessor 
of Medicine at Basle, described the bones as those of a giant, 
and designed a human skeleton nineteen feet high to match 
llunn, of which a picture is still preserved in the Jesuits’ 
Coll(‘ge at Lucerne. On it is an inscription giving a list of 
the bones. The people of Lucerne adopted the giant as one 
of the supporters of the city arms. In 170() there only 
remained of those bones a portion oT a scapula and a fragment 
of a wrist-bone, which were examined by Blumcnbach and 
identified as bones of some form of elephantJ 

To turn to France. In 1 156, in the reign of Charles VII., 
some bones were found by tlio side of a river in the 
barony of Crussol, not far from Valence. These are named 
by several authors, and especially by Cassanion in his 
treatise on giants.- The giant to whom they belonged 
was supposed to have been fifteen cubits high, and to have 
been Briatus. The skull alone was two cubits in extent, while 
a shoulder-blade was six cubits across. Some time after other 
bones of a similar kind were found near the same place. 
Cassanion saw these hims(‘lf,and ho gives a particular descrip- 
tion of one of the teeth, which leaves little room for doubt 
that it belonged to some elephant. His words are, Mirm 
magnitudinis dontem multa ibidem conspeximus, longitudine 
unius pedis, pondere librarum octo ; multa autem oblongior 
quam crassus visus est, radiccs(][uo aliquot habere quibus 
gingivco inhmrebat. Visa est insuper ca pars qua cibus tere- 
batur aliquantulum concava, latitudino digitorurn quatuor.” 

« Fiffuier, The World befon? the Deluge, 338. ® Cuvier, i. 112. 

^ Cuvier, i. 113. “ 
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lie adds that a similar tooth was preserved at Chariries, a 
neighbouring castle. 

Shortly after a similar discovery was made of a giant 
eighteen feet long in the banks of a river running through St. 
Peirat opposite Valence. The Dauphin, afterwards Louis XI., 
had the bones removed to Bourges, where they long re- 
inaiiiod objects of curiosity in the Sainte Chapelle, Kirchcr 
says this giant was eighteen feet long.'* About 1504 a similar 
discovery took place in the same neighbourhood. Two 
peasants observed on the banks of the llhone, along a slope, 
some great bones sticking out of the ground. They were also 
examined by Cassanion, who lived near Valence."*^ 

lliolan says in one of his brochures that Daiiphino was filled 
with such bones, and Cassanion tells us that in 1580 they 
showed the bones of a giant Avhich had a few years before been 
found on a hill dominating the town of Tain. A third giant 
was discovered in 1007, in a meadow near the chateau of 
Molard in the diocese of Vienne, the teeth of which each 
weighed ten pounds, and M. de Jussieu told Cuvier ho had 
seen hung in a church at Valence some teeth of an elephant 
said to bo the teeth of a giant.* 

Wood describes a third discovery of a similar kind made 
in 1705 near the banks of the Mcrden, a little river at the foot 
of the mountain of Crussol. This time the bones were 
supposed to have belonged to the giant Bucart, the tyrant of 
the Vivarais, who was slain by an arrow by the Count de 
Cabillon, his vassal. The Dominicans bad a part of the shin- 
bone, with the articulation of the knee, and his figure painted 
in fresco, with an inscription stating this giant to have been 
twenty-two and a half feet high.® 

In 1013 some masons, digging in a field long traditionally 
known as the Giant’s Field at Langon, near Romans in Lower 
Dauphiny, discovered, as we are gravely told,sixteen feet below 
the surface, a brick tomb thirty feet long, twelve feet wide, and 
eight high, on which was engraved the inscription, Theuto- 
bochus Rex.” When the tomb was opened, a skeleton was dis- 
closed twenty-five and a half feet long, ten feet wide across 

* Kirclicr, op. cit , ii. 54. Wood’s Giants, 129. World before the Deluge 
337, 338. 

^ Cuvior, i. 101. ■' Id. 104. 
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the shoulders, aud five feet deep from the breast to the back. 
Its teeth were the size of an ox^s foot, and its shin-bone 
measured four feet in length. Doctor Habicot and others 
urged that this was the skeleton of the famous Teutobocchus, 
the king of the Teutons and Cimbri, who was defeated by 
Marius in 150 b.c. 

In 1509 there was found at Rouen, in the ditches near the 
Jacobins, a stone tomb containing a skeleton, whose skull held 
a bushel of corn, and whose shin-bone reached up to the 
girdles of the tallest men, it being about four feet long; con- 
sequently the body must have been seventeen or eighteen feet 
high. Upon the tomb was a plate of copper, engraved, “ In 
this tomb lies the noble and puissant lord, the Chevalier 
Nicon de Valleinont, and his bones.^^^ 

Simon Ma jolus, in his work entitled Dierum Canicularium,^^ 
Colloq. II., p. 36, tells us how in 1171 a river bank breaking 
down in England disclosed the bones of a man who must have 
been fifty feet high.® 

Ralph of Coggeshall tells us that in King Richard^s time 
there were found on the sea-shore, at a village called Eadulph- 
nosse in Essex, ‘^two teeth of a certain giant of such a huge 
bignesse that two hundred such teeth as men have now-a-daies 
might bee cut out of them/^ These saw I at Coggeshall 
(quoth hee), and not without wondering and, adds Camden, 
such another giant-like thing (I wot not what) as this was in 
the beginning of Queene Elizabeth's raigne digged up by J2. 
Gandish, a gentleman, neere unto this place.” ® 

Mr. Tylor tells us that certain huge jaws and teeth found in 
excavating on the Hoe at Plymouth were recognized as belong- 
ing to the giant Gog Magog, who in old times fought his last 
fight there against Corneas the eponymous hero of Cornwall.^ 
Wcever, in his Funeral Monuments,” 1631, says that in the 
cloister of the churchyard of St. Mary Aldermanbury, hanging 
fastened to a post was the shanko-bone of a man, wondrous 
great and large in length, twenty-eight inches and a half of 
assise, with the portraiture of a giant-like person, upon a table 
with an inscripfion.® 

' Wood, op. cit., 29. ® Phil. Trans, vi. 212. 

* Camden’s Britannia, ed. 1637, ^151 . • * Primitive Culture, 350. 

^ Wood, op. cit., 32. • 
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After the great fire in 1666, on pulling down the churct of 
St. Mary Woolchurch, and making the site into a market- 
place, was found a hngo thigh bone, which was assumed to 
have belonged to a woman, and which was afterwards to be 
seen at the King^s Head Tavern at Greenwich.® Collinson, in 
his ‘^History of Somersetshire,^^ tells us how in making a well 
in the parish of Wedrnore, in 1670, there were found at a 
depth of thirtecMi feet the remains of a giant, which Gibbons, 
ill his discourse on Sbonohengo at the end of Langtofb^s 
Chronicle, identified with one of the Cangick giants, a people 
supposed to have formerly lived there. The top of the skull 
was said to have been an inch thick, and one of the teeth was 
tlireo inches long above the roots, throe inches and a quai-ter 
round, and after the root was broken otf, it weighed three 
ounces and a half.^ 

Those stories are not only mediieval. F. Buckland reports 
from Bartlett that an Irish labourer once told him he had dis- 
covered the skeleton of a giant in an Irish bog. He described 
it as ^daced on if a hade ; tho back- bone, the legs, and arms 
wore, ho stated, quite perfect, and in his opinion those bones 
must have been tho remains of a person not less than seven- 
teen feet high.® 

Spanish history, says Figuier, preserves many stories of 
giants. The protended tooth of St. Christopher shown at 
Valencia, in the church dedicated to the saint, was certainly 
the molar tooth of a fossil elephant, and in 1 780 the canons 
of St. Vincent carried through the streets in public procession, 
to procure rain, the pretended arm of a saint, which was 
nothing more than tho femur of an elephant.® 

In Italy the stories of the discovery of giants are very 
numerous. In tho reign of the Emperor Henry III., i.e. about 
the middle of the llth century, we read that a peasant, 
when digging near Borne, found a tomb containing a skeleton 
of a giant. This exceeded the walls of the city in height. The 
tomb bore an inscription, and the skeleton was held to be that 
of Pallas, son of Evander, who was killed by Turnus.^ 

In 1342 some peasants, digging the foundatA)ns of a house 

» Plot’s Oxfordshire, 130. 4 "VVood, op. cit., 34. 

® Cur. of Nat. Hist. 3rd Ser. ii. 27, 28. ® Op. cit., 337. 

' Kircher, Mundus Siibterraneus, ii. 55, 56. 
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at Trapani in Sicily, broke into a cavorn in wliicb they found 
a seated figure of a gigantic size. They wore much frightened, 
and reported what they had found in the city. The citizens 
went out to explore, and 300 of them entered the cavern, and 
found that the giant was not living. He was sitting in a chair, 
and held in his left hand a staff exceeding a ship’s mast in 
size, and loaded with 1 500 pounds of lead. The figure crumbled 
into dust on being touched, except three teeth weighing a 
hundred ounces each. These were suspended in a neigh- 
bouring church dedicated to the Annunciation of the Virgin, 
'inhere was also a piece of the skull which held several bushels 
of corn, and a thigh-bone. The giant was calculated to be 
200 cubits high. Some deemed it to bo the skeleton of 
Erix, son of Brutus and Venus, killed by Heracles, and 
buried in that mountain \ others thought it belonged to Eutellus, 
who had slain a bull at the funeral games held by iEtieas after 
the death of his father Anchises. Others again deemed him to be 
one of the Cyclops, and more definitely Polyphemus.** Kircher 
reports these facts on the authority of Boccatius in his Deorum 
GenealogiM,” but argues that the whole account is very much 
exaggerated, and goes on to say that in lGt‘37he himself visited 
Trapani, and sought out the cavern where the giant was 
reported to have been found, and says it was not more than 
thirty feet high/’’ 

These remains are very common in Sicily, and it is curious 
to find them referred to in Don Quixote. The barber having 
asked Don Quixote how big the giant Morgante might have 
been, said, Moreover in the island of Sicily there have been 
found long bones and shoulder-bones so large, that their size 
manifests their owners to have been giants, and as big as 
groat towers, for this truth geometry sets beyond doubt.” ‘ 

Fazelus reports how in 1516 a body was found in a field 
called Gibilo near Mazareno in Sicily, which was twenty cubits 
high, and the head of which was the size of a hogshead, and 
each of the teeth weighed five ounces. He also says that at 
Melilli, between Leontium and Syracuse, there were a great 
number of sepul<!hrcs and gigantic skeletons, and many more 
in an immense cavern near Hicara. In 1538 a Genoese noble- 

« Id, 54, 55. y Id., 58. 

* Tj lor, Early Hi t. of Mankintl, o22. 
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man, soarcLing for antiquities, found near Syracuse a skeleton 
twenty cubits high, which fell to dust, except the skull, some 
ribs, part of the thigh-bone, and some teeth, which he took 
away, and gave to the magistrate of the place. Another 
skeleton, eighteen cubits long, was found by PaulusLeoutinus 
while digging for nitre near Palermo. It all decayed away, 
however, except the jaw and some molar teeth, which we are 
told, were whitish, decayed, and rubbed. They w^eighed about 
four ounces each. Fazelus tells us two of them were given 
to him by Simeone Piglione. 

In 1 550 some workmen, repairing a tomb at Culatrari near 
Entella, found a tomb containing a skeleton twenty-two cubits 
high, which they set up in sport, and then threw stones at 
until it was destroyed, the teeth alone remaining.- 
Mongitore and Valguarnera, says Cuvier, report similar stories 
to these of Fazelus. Targioni quotes a letter written in 1589 
by a person named Folchi, in which is a description of the tooth 
of a giant found with some fossil shells near Syracuse.® 

Jerome Magius speaks of a body five cubits long dug up near 
Peggio in making a cistern.'* 

Cuvier tells us of the skeleton of a giant found near Con- 
Bcntina iu Calabrifi, and of which a description was sent to 
him by Father Luca Mandellus, of the Augustinian order, 
iu a letter which he prints. In this he says the skeleton was 
fcunid in a tomb in a garden near the church of St. Peter. 
This tomb was found under the ground, and contained bones 
of such a length and size that they could only have belonged 
to a giant. Digging in another place, for there were several 
chambers connected together, he says, Nil praetor hujusmodi 
ossa, tibias, id est crura, brachia atque costas ejusdem molis 
eruimus. Tandem quippiam rotundum lanci aromatariorum 
praegrandi non absimile conspicatus, idque totis viribus bipalio 
perfringere conatiis, summam calvarias partem ejusdem 
cadaveris esse animadverti. Quamobrem in gigantis sepul- 
chrum nos incidisse edocti, repositis ibidem ossibus, reges- 
tasquo terra solum aequantes fatigati discessirnus.^' The 
good father proceeded to inquire whose the^bones were, and 
satisfied himself they belonged to a certain Marducchus, 

2 Kircht r, op. cit., ii. 59. Wood, 29, 30. Fifjuier, 339. 

* Cuvier, i. 98. ^ j^| 
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known as the Salernitan giant, who, when Salerno was be- 
sieged by the Emperor Henry VI., fought a single combat 
with Johannes Kala, and having been killed, was there 
buried.® 

In the Journal Littorairo of the Abbe Nazari and 
Thomas Cornelio, we read that at Tiriolo, a castle of Upper 
Calabria, some labourers discovered in a garden an entire 
skeleton, measuring eighteen Eoman feet in length. The 
head was two feet and a half long ; each molar weighed 
about an ounce and one-third, and each of the other teeth 
weighed upwards of three-quarters of an ounce. The 
smallness of the teeth makes it probable the animal was a 
rhinoceros.® 

Hie Annual Register for 1765 tells us that not far from 
Cincona was to be scon an ancient temple called the Great 
Church, fifteen paces from which was a large oak, commonly 
called the Giant^s Oak. In digging there lately about this 
tree, an entire giant^s skeleton of a prodigious size was 
found. It measured ten Roman palms in length, and its 
teeth were exactly like those of a large horse. Near this 
skeleton were found eleven other skeletons, all nearly of the 
same sizo.^ 

An Italian journal mentions that in July, 1812, the 
skeleton of a man ten feet three inches high was dug up 
in the valley of Mazara in Sicily, where liumau skeletons 
of gigantic size had been theretofore found.® 

The list of giants here given might no doubt be greatly 
enlarged. It will suffice, however, to show how very 
widely distributed the finds of immense bones have been 
in Europe and its borders in early times, and is a fitting 
introduction to a survey of the gradually increasing know- 
ledge by which the true character of these remains was 
eventually determined. 

® Kircber, Mundus Subterraneus, ii. 63, 54. 

^ Cuvier, i. U7. Wood, 37. 

" Wood, 37, 38. Id., 30. 
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CIlArTEIl II. 

THE EARLIER THEORIES AROUT THE MAMMOTH AND ITS COMrANlONS. 

“ Qualia sunt Capreis immanitim belluarum ft*rarunique membra prmgraudia, 
quic dicuntur Gigantum ossa ct arma Heroum ** (Suetonius, Vit. Oct. 72.) 

Ijhsus natura*^ wnH the spontaneous growth of fossils - Mammoth remains 
attributed to living species of elephant — Theories accounting for the pre- 
sence of such remains in temperate regions — Remains assigned to elephants 
broiiglit b}^ tlie (3 leeks, Carthaginians, and Romans, &c. — This view cora- 
batt'd by various writers — Remains attributed to the effects of the Noachian 
deluge — Cuvier proves the Mammoth and tlie rhinoceros accompanying it 
to have been extinct species — Description of these animals. 

We will now try and trace the gradual emancipation of a 
scientific opinion about the buried bones from the crude 
notions about griffons, dragons, giants, &c., which we have 
described. 

When men began to dig into tho ground in search of 
treasures, gold and silver and gems, it was natural that they 
should attribute to the fecundity of Mother Earth herself the 
genesis of these beautiful objects, which she was supposed to 
produce out of the exuberance of her fertility. 

Presently it was noticed that among these products were 
found stones, such as agates, which, on being polished, showed 
representations of other natural objects ; of trees and houses and 
men, and there were few museums which did not contain some 
of these curious examples of Nature's unconscious portraiture. 
It was also seen that the drippings of carbonate of lime in 
depositing stalagmite, &c., also sometimes took the shape of 
mosses or trees. Hence the notion that Natur^ in her sportive 
moods, remodelled in her workshop underground the shapes of 
things which lived and died beneath the sun. It was but a 
very short step from this conclusion to the further one that 
the numerous representations of shells and bones that wero 
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found in digging almost anywhere were similar examples of 
Nature^s manifold handiwork, created and made where they 
are found in playful imitation of shells and bones elsewhere. 
ITie older naturalists accordingly classed such objects among 
Insus naturae or freaks of nature, and any one who wishes to 
see how ingeniously the theory was worked out may consult 
a work like Kircher^s Mundus Subterraneus/^ 

I will quote a sentence from one of these old students whose 
heirs we are, as a sample of the quaint scionco of other days 
when it had not become quite so prosaic as it is now. 

Plot ill his Oxfordshire speaks of fossil shells as having 
possibly remained in the earth since the creation, When God 
dispersed flie seminal virtnc of animals through the universe, 
where it met with an agreeable matrix, as in the waters, it j^roduced 
shelhfishin their perfection ; and where it met with an improper 
matrix, as in the earth, an imperfection only; however {as Gafarell 
thinhs), it proceeded so far forth as it could and gave the same 
shape to stones, earths, ^"c., a,s it should have done to the shelUfsh.^ 
Pliny quotes ^Tieophrastus, who flourished about 320 b.c., as an- 
nouncing the existence of fossil ivory both black and white, and 
of bones born of the earth, and of petrified bones,* 

To come down a good many centuries, I met in the pages of 
the Armenian historian Guiragos, who wrote about 1265 a.I)., 
with a curious notice on this subject. In describing the 
journey of the Armenian king Haithon, when he returned from 
Mongolia in 1255, he mentions some of the marvels the latter 
had heard of ; inter alia, a sandy island where there grew 
in the manner of a tree, a kind of precious bone called ^ bone 
of a fish.’ When one of these bones was cut off, another grew 
in its place like a stag’s horn.” Brosset, the editor of 
Guiragos,” says that the Russians give precisely the same 
name to the fossil ivory of Siberia, namely, riba-kost, or fish- 
bone.® 

The first writer known to me who revolted against the 
theory of lusus naturce was Captain J. B. Muller, in his essay on 
the Ostiaks, which was written in the year 1716. He urged that 

* Plot’s Oxfordshire, 144. 

^ Pliny, Nat. Hist, xxxvi. cap. 18. 

* Guiragos, ed. Brosset, 180, note 4. 
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the Mammoth^s tusks which were found in Siberia could not be 
treated as mere himn naturon, since they had sometimes been 
found when broken at the root to disclose a cavity containing 
clotted blood, &c/ Another Siberian traveller, J. G. Gmelin, who 
travelled in Siberia in 1 788-40, speaks more emphatically on 
the subject, and says, The very old opinion of Theophrastus, 
Pliny, Agricola, Libanius, and others, that subterranean ivory 
grows, is, as Herr Schiod says in his preface to ‘ Leibnitz’s 
Protogma,’ as contrary to Nature and its known laws as to 
suppose that beasts grew in the ground like funguses," &c.® 
This more scientific view now speedily prevailed, especially when 
a minute examination of the remains showed that they resembled 
recent bones, not merely in their outward appearance, but in 
their internal structure, including the presence of a medullary 
cavity, &c. Meanwhile the more rational theory that the groat 
bones were the remains of giants, also began to give way. A 
curious prevision of their real nature had in fact been made a 
long time before. 

Suetonius, in his life of Augustus, tells us how at Capri there 
were found bones of immense wild beasts, which were called 
giants’ bones, and the bones of heroes. Commenting on this 
passage, Camden says, Neither do I deny, but there have 
boeiio men, that for their huge bodies and firme strength, were 
wonderons to behold ; whom God, as St. Austin saith, would 
have to live upon the earth, thereby to teach us, that neither 
beauty of body, nor talnesse of stature, are to bee counted 
simply good things, seeing they bee common as well to infidels 
as to the godly. Yet may we very well iJiinlce, that which 
Suetonius hath umiten, namely, that the huge linimes of monstrous 
sea creatures, elsewhere, and in this kingdome also, were commonly 
said and taken to have heene giants^ honesl^ ® This new view 
gradually won its way. Hieronymus Magius," says Sir Hans 
Sloane, ^^although much prejudiced in favour of giants, suspected 
that the tooth named by St. Augustine," referred to in an earlier 
page, was rather the tooth of an elephant or some huge creature 
of the sea, than of man." " About 1630, a very large skeleton, 
as it was pretended of a giant, was dug up at Tunis, of which 


^ Das Vertinderte Bussland, 180. 
« Camden, ed. 1G37, 451. 


* Gmelin, Travels, iii. 157, 158* 
^ Mlsc. Lib. i. cap. ii. 16. 



The Earlier Theories about the Mammoth. 3 1 

Thomas d’Arcos, who was then there, sent a description with 
a tooth to Peiresk. The shall was so large that it contained a 
pint and a half of Paris measure. Some time after a live 
elephant having been exhibited at Toulon, Peiresk ordered it to 
be conveyed to his country house, so that ho might examine its 
teeth, impressions of which he had taken in wax, and ho found 
that the giant^s tooth sent to him from Tunis was an elephant’s 
tooth. Lambecius, in his work on the Vienna Library, vi. p. 
311, figures a tooth weighing twenty-eight ounces from that 
Library, and which was held to bo the tooth of a giant, 
Antonio de Pozzio, chief physician to the emperor, in a letter 
to Lambecius {id. 315), affirmed it to bo an elephant’s tooth, 
and conjectured it had been dug up about four miles from Vienna, 
where some years before he wrote this letter they had found an 
os tibia and a femur of an elephant.® When the famous skeleton 
assigned to Tcutobocchiis was found in France {idde ante), 
that view was opposed by John Eioland, who published his 
Cjigaiitoinachia and Gigantologia,” urging that the bones were 
those of an elephant. These bones naturally became precious, 
and were preserved by the proprietors of Langon, and through 
the influence of Do Blainville were eventually deposited in 
the Paris Museum, and have been shown to be those of a 
Mammoth.® 

Van Gorp, although, as 8ir Hans Sloane says, ho 
lived in an ago when stories of giants were much credited, 
ventured to assert that the tooth which was preserved at 
Antwerp as the tooth of that unmerciful giant whoso death, 
brought about, as they pretended, by Brato, a son of Julius 
Cmsar and king of the Arcadians, was fabulously said to have 
built the city, was only the grinder of an elephant. Van Gorp 
adds that, however displeasing this might be to those who 
delighted in such idle and ridiculous stories, yet to the judicious 
it would appear the loss surprising from what happened shortly 
before he wrote his book, when two almost entire skeletons of 
elephants, with their grinders and tusks, were found near 
Vilvorden as they were digging a canal from Brussels to the 


® Phil. Trans, vi. 213. 

® Cuvier, i. 101, 102 ; Gervais, Zoologie et Paldontoloffie, 34 41 • 
Wood, op. cit. 31, 32. b , , , 
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river Rupel, to defend that district from the incursions of the 
people of Mechlin.^ 

In 1687 there were found near Vitorchiany, in the diocese of 
Viterbo, some large bones. Some deemed them giants’ bones ; 
but Campina, who described them, considered them to belong 
to an elephant, or some other large animal, and having heard 
that an elephant’s skeleton existed in the Mediciau collection 
at Florence, he procured a drawing of it, and found that the 
bones completely agreed with it.^ 

In his history of Staffordshire,^ Plot describes a lower jaw of 
some animal with large teeth in it, presented to him by Mr. W. 
Leveson- Gower, of Trenthara, dug up in a marl-pit in his 
grounds, which he said he found exactly agreeable to a lower 
jaw of an elephant, in the Ashmolcan Museum at Oxford.^ 

Sir Hans Sloane himself was one of the first to examine the 
problem in a critical manner and to evolve a sound conclusion 
about it. Thus he writes : " As many of those bones and teeth of 
giants have been found uponamore accurate inspection tobeonly 
the bones and teeth of elephants or whales, it may from thence 
very probably be inferred that others also, which for want of 
a sufficient description cannot be accurately enough accounted 
for, must have belonged either to them or to some otlier large 
animal. Thus the fore-fin of a whale, stripped of its web and 
skin, was not long ago publicly shown for the bones of a giant's 
hand; and I have in my own possession (No, 1027) the 
vertebra of the loin of a large whale, which was brought me 
from Oxfordshire, where I was assured it was found under- 
ground, and afterwards made use of for a stool to sit on. Now 
if a computation had been made from the proportion of this 
vertebra to that of other parts of the skeleton, and all had been 
supposed to have belonged to a man, such a skeleton would 
have exceeded in measure all those fabulous skeletons of 
giants mentioned by authors.” I am tempted to quote the 
next sentence also. It is not exactly ad rent, but it is buried 
in an obscure paper, and contains a very early and sound view 
of paleontological inquiry. cannot forbear,’* says our 
author, writing in 1728, “on this occasion to observe that it 
would be an object well worthy of the inquiries of ingenious 

' Phil. Trans, ep. vi. 2U, 215. = Sloane, op. cit. 216, 217. 

^ Phil. Trans, epit. vi. 219. 
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anatomists tq^ examino with more accuracy than hath been 
hitherto done, what proportions the skeletons and parts of 
skeletons of men and animals bear to each other, with regard 
either to size, or figure, or structure, or any other quality. This 
would doubtless lead us into many discoveries, and is besides 
one of those things which seem to be wanting to make anatomy 
still more perfect and complete. The very vertebra I speak of 
may serve to show the fulness of such observations. It difpers 
in many things from the vertebraD of men and land animals, as 
do the vertebrm of whales, and the fishes of the cetaceous kind 
ill general, and it is a vciy easy matter to distinguish them 
from each other.^^ He tlien proceeds so to distinguish the one 
in question. 

From this time the scientific world of TCurope agreed to treat 
the remains we are discussing as the remains of elephants, ifec., 
and its ingenuity was directed to finding some explanation of the 
presence of such animals in these latitude's. Those conjocturos 
were often more ingenuous than just. TMie way in Avhich crude 
scientific theories sometimes arise is aptly illustratc'd by Mr. 
Edward Tjlor. lie tells how a number cf elephant’s bones 
having been foniid in a brick-field near London, soon after a 
story was in circulation in the iieighliourhood, that a few years 
before one of Womb' veil’s caravans wa.s there, that an elepluiut 
died, and they buried it in the field, and now ” said the rustics, 
^Hho scientific gentlemen have foniul it, and think they have 
got a priiiifoval elephant.”® 

Mr. F. ihickljuid reports a simila-r story. Ho says that 
some labourers who were digging gravel in front of St. John’s 
College, Oxford, discovered and trundled off to his father, tho 
Denii at Christchurch, a wheelbarrow full of giant’s bones, 
wliich bo immediately decided to bo tho bones of fossil 
eleidiants. The men, ho adds, were ultimately persuaded into 
this belief, but they accouiitt'd for the pr(»s(‘ncf> of tho animal 
by coming to the conclusion that tho elephant whose bones 
they found must have boon one that died in Wombwoll’s 
Menagerio, though no one of tho company could call to 
mind” such an event ever having happened.® 

While these were tho conclusions of tho unsophisticated 

* Tylor, Primitive Culture, i. 334. 

® Curiosities of Natural History, 3i*d see. ii. 29. 
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peasantry, those who professed to be more informed, and 
especially the large class of students devoted to classical 
studies, searched far and wide among the records of ancient 
campaigns for notices of those in which elephants were 
employed, and which could therefore furnish the necessary 
bones, and numerous instances were speedily forthcoming 
from the time of Alexander the Great down to tha,t of the 
Middle Empire, in which elephants were imported into the 
West both from India and Africa. 

Cornelius Le Brun, in his travels through Eussia to the 
East Indies, tells ns that several elephants’ teeth had been 
found on the surface of the ground near Voronej, Nobody 
could toll how they camt) there, and the Czar^s opinion was 
that Alexander the Great, when he crossed the Don, went as 
far as Kostiuka, a small town eight versts from thence, and 
that probably some of his elephants died there.^ 

Tuscany is especially rich in the remains of fossil elephants, 
and accordingly the expedition of Hannibal, which traversed 
the Val d^Arno, has been largely invoked to account for them. 
'J’lio Dane Stcnon, in his memoir entitled ‘^De solido intra 
solidum contento,^^ has especially urged this view. But, as 
Cuvier urges, Eutropius expressly tells us that Hannibal only 
brought thirty-seven elephants into Italy, which, according to 
Polybius, all perished from the effects of cold after the battle 
of Trebbia with one exception only. Livy says that eight 
survived the battle, but seven perished in Haiinibal^s effort to 
cross the Apennines in winter. Both authors agree, however, 
that when he reached the Arno he had but one elephant 
remaining, on which he was mounted. This could hardly have 
supplied the immense number of remains found in Tuscany. 

Some remains found in 1808 at Belvedere in the March of 
Ancona, were attributed to the defeat of Hasdrubal on the 
Metaurus, 207 b.c., when Livy tells us several elephants 
were killed by their own drivers.® 

Kircher quotes the Marquis of Vintimiglia, who wrote a 
history of Sicily, as arguing that some of the gigantic bonus 
found in that island were the remains of Elephants brought 

' Sloane, Phil. Trans, abridgment, vi. 2, 210. 

® Livy, lib, xxvii. ch. xhx ; Cuvier, i. 82. 
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there by the Carthaginians.® Plot makes similar sugges- 
tions, which he, however, again discards, as to the bones found 
in England, quoting Dioii^s account of the elephants collected 
for Claudius^ expedition to Britain, and the famous elephant 
mentioned by Matthew Paris as having been sent as a present 
from Louis IX. to Henry III. in 1255.' 

Mr. Bagford, writing in 1 715, speaks of a Mr. John Conyers, 
an apothecary formerly living in Fleet Street, whom he praises 
for his zeal in collecting antiquities occurring in and about 
London, and goes on to say that he discovered the body of an 
elephant as he was digging for gravel in a field near to the sign 
of Sir John Oldcastle in the Fields, not far from Battlebridge, 
and near to the river of Wells, which tho^ now dryed up,^’ 
says our author, was a considerable river in the time of the 
Homans. IIow this elephant came there is the question. I 
know some will have it to have layn there ever since the 
Universal Deluge. For my own part, I take it to have been 
brought over with many others by the Romans in the reign of 
Claudius the Emperor, and conjecture (for a liberty of guessing 
may be indulged to mo as well as to others that maintain 
different hypotheses) that it was killed in some fight by a 
Briton,” &c. ^ Again, an elephant's tooth found near North- 
ampton, it was argued by Cupcr, belonged to the elephant 
which Polyajuus says Cmsar brought to Britain.* 

Van Gorp attributed the elephant's skeleton found at 
Russelmonde, to bo presently referred to, to the expeditions 
of the Romans, notably those of the Emperors Galien and 
I*ostiimus.^ 

Where the Romans could not bo invoked, as in Northern or 
Central Europe, it was remembered that Eginhardt, Charles 
the Great's biographer, had described an elephant sent him by 
Harun al Rashid, and which arrived safely at Aachen. 

Rudbeck urged that elephants had been taken with them by 
the Jews when they migrated. Bayer, the Russian Acade- 
mician, famous for his archaeological researches, attributed the 
bones found in Siljeria to a vast campaign, which Chinghiz 

® Mundus Subterraneus, 60. 

' Natural History of Oxfordshire, 135. 

® Leland’s Collectanea, ed. Heame, i. Ixiv — IxvL 
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K'li n.n is supposed to have had there, in which he is again 
supposed to liave taken a number of elephants with him. 
Oddly enough, the only elephants which we read of m con- 
nection with Chinghiz Khun were some which belonged to tho 
ruler of Bukhara, and were found in that city on its capture. 
The Mongol chief ordered them to be turned loose m tho 
adjoining meadows, where they speedily died of starvation, 
siuce they could not browse on short grass. 

For some time the invocation of tho Romans, Carthaginians, 
&c., was a ready mothoJ of accounting for tho prosonco of 
elephants^ bones in various pai*ts of Europe, but presently 
grave doubts began to be suggested as to whether such an 
origin was possible. 

Tentzel, in his memoir on the Tonna Mammoth publislictl 
in tho ^^JUiiJosophicnl Tr.aiisaefcions,'' having dccidod that tho 
rcmaiiifl wore those of an c lejdiaut, continues ; “ But how camo 
an eh'pliant here ? Some believe it was brouglit by RoiiLin 
merebants, others by ^\ttila, others by Charles the Groat, 
others by (he Counts of Gleicljon, hut/' ho continnos, inas- 
much as ivory wjis so highly valued by the ancients, how came 
the tusks to bo buried? El(‘p]iants, again, were in ancient 
times very difficult to trauspi>rt by sea, either from Asia or 
Africa, so that only young ones woi*o taken. AVhy, again, 
should tliey have tak(m tho trouble to bury the bones twenty- 
four foot deep in undisturbed stratia.^ 

Sloaric oulargos upon this view; he says, ^^But there is 
another argumcmt against tho conjectures of Goropius and 
Count Marsili. Tentzolius hath already mentioned it, and it is 
urged upon the great value of ivory at all times, and particulaidy 
among tho Romans, which appears by many passages in ancient 
authors, as for instance by a very remarkable one in Pliny, who 
says that among the valuable presents which the Ethiopians 
were obliged to send annually to the Kingof Persia as tribute, 
were twent y largo teeth of olepliaiits, adding, tauti choris ancto 
ritasmit. Now it is to bo presumed the Romans would not 
have neglected to take away the teeth, aijd particularly the 
dentes exert I (i.e. tusks) of dead elephants before they flung their 
carcases into the water. Whereas there hath scarce been any 
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skeleton or any part of a skeleton of an elephant dug up any- 
where, hut the teeth were found along with tliem, and even 
among those figured by Count Marsili arc three grinders and a 
considerable part of one of the dciitrs Again ho says, 

There are many ai-guinents taken from the largeness of the 
beasts, the skeletons whereof are found underground, which 
far exceed any^ that could have been bi’ought alive into 
Europe. From tho condition they are found in, and from the 
])articular disposition of the strata above the places whore they 
are found, wdiereby it ap])ears almost to demonstration that 
they must be of much greater antiquity, and that they cannot 
have been buried at Iho p]ac(‘s whore they Ji,ro found. To 
insist only upon one of tho argmnciits. If llio skeletons of 
elepha.nts which are tlius found underground, and at consider- 
able dejiths too. Lad been buried tliero either hy tho Jioinans 
or any otlier nation, the strata above them must necessarily 
have been broken ihrongli and alfcorc'd ; whereas on tlio 
contraiy sev('r{d obs('rvation.s inibrm us Unit they 'wore found 
entire, whence it ovidoutly ap])ears that wliat is found under- 
neath must have been lodged there, if nob before*, at least at 
tho very time wdien these strata were found ; con scH;|ueiitly long 
])eforo the lioinans/' 

These argnmoid?' are exceedingly sound, and they do not 
stand ahmo. In a letter written as early as 17 to by Mr. Henry 
Ihikcr to the president of tlie Royal {Society, rel'erring tea tusk 
which had been sent to him from Norwich, and had boon found 
at Miindesley, be says, Those wlio fancy tho Romans buried 
these carcases for tear of their becoming offensive, would 
hardly aigue they would do so in a chalk cliff, close to, or 
pej-haps overhanging the sea,'^ &cJ 

Such reasoning became couclusive when it was found that 
not only ele])hauts, but other great and dangerous beasts at 
presemt living in tho tropics, liippopotami, rhinoceroses, 
liyicmis, &c., were found under similar conditions to those of 
elephants. It was incredible that the Romahs or otlier ancient 
people should have imported such creatures out of mere 
wantonness, not^merely into Britain, but into such inhospitable 
regions as Russia and Siberia. Hence wo find Pallas in. 1788 
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arguing thus about some mammoth remains found near 
Simbirsk : " It is said that there exist near Nagadkina two 
ancient intrencliments, about which are found numerous human 
bones. If this is true it goes to show that they are right who 
think all the elephant-bones found in digging in various 
northern countries are the remains of elephants, brought with 
the armies which invaded these districts. A number of very 
conclusive reasons may, however, be opposed to them, and it 
is natural to attribute those remains, found as fiir as the borders 
of the Glacial Sea, to older and more important revolutions 
which have changed the face of our globe.^’ ® Men, now, there- 
fore, turned elsewhere for an explanation, and the problem being 
to discover some cause which could bring tropical animals in 
large numbers into the Arctic regions, and to bury them intact 
in continuous beds of gravel, &c., it was natural that they should 
appeal to the Noachian deluge, which had already been cited as 
the cause of the presence of shells, &c., on mountain- tops. Hero 
was at once a probable and an efficient cause, and we accord- 
ingly find such good observers as Tentzel, Sloano,&c., appealing 
to it. Pallas states this view perhaps more emphatically than 
any of the older naturalists. After describing the distribution of 
Mammoth remains along the plains of Northern Siberia, where 
there is no longer any wood, and their occurrence in association 
with marine debris, he adds that these animals were transported 
from the South into these Northern regions, when this part of 
the world was submerged by a great catastrophe which was 
probably violent and sudden.” > Again, in speaking of the rhino- 
ceros carcase found on the Vilui, he says, The beast could only 
have been transported from the south to the Glacial regions 
of the north at the period of the deluge. The most ancient 
chronicles mention no more recent changes in the globe to which 
the distribution of these debris of rhinoceros and the remains of 
elephants found in Siberia could be attributed (Pallas' Voy- 
ages, iv. 134), 

Dr. Philip Bregno, in describing the skeleton found by 
Messerschmidt near the Indigirka, says similar bones were not 
only found there, but also on the rivers Khatailga, Tom, Tobol 
and Irtish, which are all at a good distance from the sea, though 

* Voyages, &c*. i. 214, 215. 

* Kov. Comm. St. Pet. Acad. 1773, voi. xvii. 584-5. 
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neither elephants nor chimerical Behemoths have ever been 
seen in those countries, nor could they live therein by reason 
of the inclemency of the air. Wherefore the best judges follow 
the opinions of the learned Dr. Woodward, tho Scheuchzers, 
and others ... in taking them for the bones of antediluvian 
animals or of such as were conveyed thither in the Universal 
Deluge (Phil. Trans, xc. 137 and 138). 

While Pallas and others had recourse to the Noachian deluge, 
more sceptical people argued along the same lines, but with less 
positiveness. Thus the elder Gmelin, in emphatically pro- 
nouncing the Siberian remains to bethoseof elephants, compares 
them with tho old coins and other relics^ of antiquity which aro 
found scattered over the world, and point unmistakably to their 
having been brought to where they are now found, and proceeds 
thus : I conjecture that these elephants have wandered as 

far us possible from their original home to avoid destruction. 
Some have come a long way, some have probably been drifted 
by means of a flood. Those which came when living must, 
when they had got so far north, necessarily have perished from 
their delicate nature ; others, on the contrary, which did not 
travel so far, may have been overwhelmed in a flood, or 
perished fi*om weariness. Of a revolution in the earth by wliich 
land was changed into water and water into land, this is not the 
place to speak. These revolutions, which happened necessarily 
and by the interposition of no miracle, open up an ingenious way 
by which many appearances in nature may be explained, which 
we formerly could not explain. We must not, however, expect 
that everything can bo thus explained. It is as wrong in a 
Woodward and a Schouchzer to refer everything to the 
universal flood, as it is in others to attribute everything to 
several inundations.^* 

These theories involving a more or less complete deluge were 
based upon the supposed necessity of bringing the remains of 
tropical animals found in the Arctic regions from the tropics. 

A new departure was taken by Cuvier, the father of Palaeon- 
tology, when ho showed that the Mammoth and its companion 
the Woolly Rhirfbeeros were not identical with any species of 
elephant or rhinoceros still living in the tropics, but differed 
from them essentially. Ho was tlie first to scientifically 
discriminate the Mammoth as a separate kind of elephant. 
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This he announced in January 1796, when in conjunction with 
Geoffroy he read a memoir on the subject before the French 
Institute, which was not published till 1800. 

He first gave the animal the name of Elephas MamiiLOtli^ and 
ill a later paper called it E. Mamnioydeus, but abandoned this 
name in favour of another proposed by Blumenbach in 1803/ 
by which it is known to science, viz. Eleiyhas primigenins, i.o. 
original or first-formed elephant. It will bo convenient to give 
some of the main characteristics of the Mammoth as given by 
Cuvier. 

lie divided the clopluiiits by the peculiarities of their molar 
teotli. The molar tooth of all the elephants consists of a num- 
ber of pai*nllel laininm of dentine encased and surrounded by 
a inoi*e or less puckered edging of ennmo]. Facli bordered ribbon 
thus formed is embedded in cement. When the tooth is somewhat 
worn, we thus get a section in wliieJi layers of ceim^nt, enamel, 
and deniino succeed one anoihtT in regular oj*der. I’heso 
being of different degrt'os of hardness wear down irregularly, 
and thus form a rasjiing or grating suri'ace. Cuvier found that 
the lamiine which make up the molars of the elephants assuino 
two fairly constnnt forms. In one of these, the elasmodonts, 
the sections of the lamina tiike the form of ribbons with pariillel 
edges; ill the other, the luJsudonts, they are lozenge-shaped. 
Ill the former genus Cuvier placed the Iiulian Elephant and 
the Mammotli, and in the latter tl.o African Elephant, these 
three being the only .s])eeies he recognized. 

I he molars of the Mammoth accordingly resemble those of 
the Indian elephant in being traversed by a number of parallel 
ribbons of enamel, cement, and dentine. They differ from 
them m having a much larger number of much finer lamime in a 
given length of tooth, and in liav iug the enclosing ouaiiiel wdth 
very slight, if any, puckers or crimpiugs, features which, as wo 
shall see presently, point to a different kind of food, and in 
being wider, not only absolutely, but relatively to the 
length of each tooth. Turning from the molars, the tusks 
of the Indian elephant are generally short ; those of 
the typical Mammoth, on the contrary, are inordinately 
long and curved, assuming a more or less spiral form. 


Fulcoiier 5 ilfiiis. ii. 158. 
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In regard to the size of the tusks Middendorf says the largest 
teeth in museums weigh about seven puds, and are in length 
about fourteen feet and about -I of a foot in diameter at 
the thick end. For the most part they average from 150 
to 200 pounds each. Abramof says they reach eight 
puds in the Obi country. Adams’ teeth only reach six 
puds. He, however, named one of’ seven puds. I'ho 
biggest tooth named by Sauer was 83 feet following tho 
curve. One wln’oli Middendorf mentions as weighing ten 
feet along tho outer curve and two feet round the thick end, 
weighed puds. Another from Turiikhansk, ten feet lung 
and more than H round at the root end, weighed only 
four ])uds. Those from New Sibeihi, tlie Indigirka, and 
the Jana, and also on tlio Taimyr do not c‘xceed throe ])nds. 
TJiose sent in as tribute, one-half ai‘(i irom a. jmd to five 
2 )onnds in weight, tJieso last In'ing^ ])robiib]y milk teeth, of 
which Middendorf tells us ho himself found one on tho 
Tairnjr. 

^Jdio great size of tho tusks of the Mammoth iiecessitatod 
much longer and more massive sheaths or alveoli than those of 
tho living c‘lej)hants; in one case they have occurred ihreo 
tiiTH'S the length of any recent specimen. This must have 
given the Mammoth a very dillerent a])pearancc to cither of 
tho two living olo])haiits. As Erinaii says, Jii tho Mammoth 
the tusks ajiproacliod closer together at tho roots than in tho 
ole})hant, and extended laterally like two scythes in the same 
liorizoiital i)lauc, and not in two vertical jdancs as in tho 
ele 2 )hant. It w^onld thus appear that iu defending itself it 
moved the head from side to sid(^, whereas the elephant in 
sti'iking tosses the head u{)wards.^^ ” The cranium of the Mam- 
moth was longer and the forehead more concave than in tho 
Indian elephant, while tho lower jaw was more rounded and 
obtuse, a form necessitated by the longer sheaths of the tusks ; 
and this was no doubt accom 2 )anied by a more massive trunk. 
In size it was probably equalled by the larger specimens of the 
Indian elephant, but its proportions and limbs were heavier 
and clumsier. • 

The -most noticeable feature about the Mammoth, however. 
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was its external covering, of which, as we shall presently see, 
specimens have been preserved. Its skin resembled that 
of the elephant, except in the absence of the brown points 
characteristic of the Indian elephant. Adams tells ns that 
all the skin he preserved was dark grey in colour. This skin 
was covered with three kinds of hair, the longest from twelve 
to fifteen inches long, of a brown colour, and coarse like horse- 
hair; a shorter kind from nine to ten inches long, more 
delicate, and of a fawn colour; and wool, which garnished tho 
roots of the long hairs, four or five inches long, tolorahJy fino 
and smooth, though a little frizzled towards the root ; it was of 
a clear fawn colour.^ In addition tho Mammoth had a heavy 
mane of coarse liair, and tho ends of its ears and tail bore 
long tufts of hair. The oars wore considerably smaller than those 
of tho Indian elephant, according to Brandt. 

While Cuvier showed that tho Mammoth and the Indian 
elephant wore two difTerent species, he also showed that the 
Mammoth’s remains from Northern Siberia, and those from 
Western Europe, belonged to the same animal. This does 
not mean that there is no variation at all. Such variation 
occurs in all living forms with a wide geographicfil range, 
ihus the Maminotli^s teeth from Siberia have gencTally 
narrower lamina) than those from Europe ; and in Eui’opoan 
ones, Irench teeth arc more like those from Siberia than arc 
those from Italy. In the same way, as recent discoveries in 
Norfolk, and others at Abbeville, have shown, the older teeth 
have wider lamiiue and more crimped enamel. These small 
divergences are, however, consistent with one typical form, 
which in fact prevailed, as we shall see, from Behring^s 
Straits to the Pyrenees. 

With the Mammoth as an almost constant companion in the 
Old World occur two forms of Rhinoceros, to which I must 
also devote a few words. The living rhinoceroses differ con- 
siderably in their habits, in some cases being grass, in others 
tree- feeders, the former having blunt muzzles, and the latter 
prehensile upper lips. This marks a difference in food which 
naturally affects the character of the teeth, &c. It is very pro- 
bable that these two classes of arboreal and grazing rhino- 

" Cuvier’8 Fossil Remains, Enplisli Trans. 68. 
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coroses occupied the same area together in Europe and 
Asia in the old days as they do now in Africa. At all 
events, as far back as pliocene times we constantly find the 
remains of two distinct forms together. 

The living rhinoceroses are now generally divided into two 
sections, one an Indian section with permanent incisors in the 
upper jaws, and an African one with none, or, if any, merely 
rudimentary ones. The rhinoceroses contemporary with the 
Mammoth in Europe and Northern Asia belong entirely to the 
latter class, and they agree together, as Professor Dawkins 
points out, in all being bicorn, and also in having three pre- 
molars and three time molars in each jaw. The synonymy of 
the fossil rhinoceroses is a proverbial quagmire. This is owing 
partly to the wanton methods adopted by some authors in their 
nonienchiture, and partly to the elasticity and variability of the 
type. Falconer divided the pleistocene rhinoceroses intothreo 
classes, according as their nostrils were separated by (i.) a 
complete bony septum, (ii.) a partially ossified septum, and (iii.) 
an entirely cartilaginous partition. This, it must be said, does 
not seem a very important difference to base generic distinc- 
tions upon, but it is apparently the best available, since the 
variation ill the folds of enamel and dentine in the crowns of 
the molars, upon which a good deal has been based, is very groat 
in the rhinoceroses, as it is in the contemporary teeth of the 
allied genus horse ; so much so, that Professor Dawkins, who 
has studied the series minutely, declares that it is often impos- 
sible to discriminate to which species a tooth or a jaw belongs. 
Falconer’s first class is represented by one species only, viz. 
the well-known companion of the Mammoth, called by Blu- 
menbach lUilnoccros antiquifatis, and afterwards by Fischer 
and Cuvier iniinoceros a imrines cloisoniiecsy or Rhinoceros 
tichorinus. 

In size it was considerably larger than the two-horned 
rhinoceros of Africa, li. simus. It had a very long head, 
which bore two horns, the anterior of which was situated on a 
vast vault formed by the nasal bones, and consolidated by the 
osseous vertical middle partition referred to, which completely 
separated the nostrils. The nasal bones were also curved over 
the front of the nose, and coalesced with the upper jaw, thus still 
further strengthening the platform on which the immense 
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horns were planted. Its bead was not only absolutely much 
larger than the living species, but also relatively to the height 
of the limbs. It was also much narrower compared with its 
length, while the general form of the aiiiinal was luuch more 
low and compact than that of the living rhinoceros. 

Brandt has written a careful memoir on the remains of the 
llhivoccros antirjiutatls from the Vilni discovered by Palhis. 
The dried skin was, according to him, of a dirty-yclloAvish 
colour, and ‘the flesh of tlie muscles reddisli. The eyes in tlie 
specimen were gone, but tlie eyelids were circled with short stiff 
bristles. Tlui car muscles were (uitirely gont^, so was the snout. 
^JUie skin did not form callous folds on the head. The mouth 
was much smaller fhiin in the living s]iecies. The skin was 
of considerable thickness, about half an inch dee}) at the tliroiit, 
its surface smooth, granulated at the lips, densi'ly covered all 
ovciMvith reticulated or roundish pores arrange d quincunxially. 
The head and feet W'erc clothed with hair, iho hairs standing 
closcdy together in tufts in these pores; some were long stiff 
bristles, others were softer and shorler, without any I'leculiar 
microscopic structure. The auditory passage was clad with 
short fine liairs.® It seems pretty clear from the conformation 
of the skeleton of iho muzzle of this rliinoceros, that it bore a 
strong prcihensile u}')por lip, fitting it for arboreal feeding. 

Its lioriis have l)C‘eii preserved in great numbers in Siberia,. 
They are of immense size, and, as wo have sbown, were the 
prototypes of tlie so-callcd griHou’s claws. Eimaii has an 
interesting n^ference to them. Ho tells us that one of these 
horns which ho took with him was bent back almost in a circle. 
At the root it luid a diameter of eight inches in the direction 
of the nose, and two and a half inches })er}Deiidicular . to it. 
It was formed like whalebone or Spanish cane, of filaments or 
thick hairs, lying parallel to each other . and easily separable. 
Erman says of these horns, They are externally triangular, 
and have a cylindrical canal within. When first taken out of 
the ground they have a dull and wmody look, but in water they 
become bright and translucent, and the smell of horn which 
they give out when burnt reveals their true^iature. From the 
roots to the points of theso horns may be. remarked at regular 

* Brandt, Mems. St. Pet. Acad. 6 ser. vol. vii. Murray, Geog. Dlst. of 
Maramab. 751. 
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distances several very strango-looking rings, within wliicli the 
fibres are bent in a waving line, and seem to be more closely 
united. These evidently mark tho limits of so many periods of 
growth ,* for it may be seen that, in conformity with this assump- 
tion, tho distance between the rings regularly diminishes from 
tho point of the horn to tho root, as tho diameter of tho horn in- 
creases. Tho several portions, therefore, lying between tho rings 
have nearly ecpial contents. This is true chiefly of those parts 
which have grown during the latter half of tho anirnaTs life ; 
the npperiTKjsb growths, which are referable to tho earliest 
period of life, containing much less. It appears then that 
thiTinal years, or periodic crises of a like kind in tho conditions 
of rniiiiiMl life, existed at that time. This inference from 
obsorvjition is interesting, inasmuch as older geological facts 
sc‘em to show that at a still earlier period tho effect of tho 
sun on ])laces (lifft'ring in geographical position was cither 
nearly e(jual, or else tho di {Terences in this particular wero 
compensated and rendered unimportant by tho moro perfect 
coniinunicnt ion of heat from the centre to tho sl^r^^co of tho 
eartli. Tho rliiiioceros, tho horn of which I obtained, had 
lived twenty such ])eriods.^^“ 

M. do Mortillet tells ns that tho Museum of St. Germain 
contains a cast of al- ad of from Siberia, 

in which tho rough rugosity corresponding to tho baso of tho 
upper horn is 0’'‘*2() in diameter, while tho lower one on tho 
nose is 0"‘‘17 wide by 0"‘*25 long. Fischer mentions having 
seen one of these hoiais wliieli was 0‘"*82 in length.^ 

Turning from the type with a coniplotely ossified septum to 
that with a partially ossified one, we shall find th.a,t different 
species have been constituted out of it. The first of tlieso was 
discriminated by Kaiip and Jilgcr in 1811, and given tho name 
of 11, Mcrchtly a name apparently ignored by Owen, who 
in 1810 described remains of the same animal under the 
name It, Irptorhinus, As this name had already been appro- 
priated by Christol to another species. Falconer, still 
ignoring Kllup^s prior name, introduced a third synonym, 
namely IL hemik^chiis. Both these names ought undoubtedly 
to disappear in favour of 22. MercIctL 


^ Op. cit. ii. 361. 


^ Le I'reliistorique, 328, 320. 
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Until recently it was supposed tliat, unlike the 11, ayitiquitatis, 
it was limited to West Central Europe,but the recent discovery 
of its frozen carcase in Siberia shows that this was a mistake, 
and it is very probable that it has often been confounded with 
its companion. 

The species was more delicately shaped than the one last 
described, with a smaller and more slender head. Dawkins 
says that of the living species it most resembled the It. 
Sumatramis. This form occurs not only in the island of 
Sumatra, but also in the Malay peninsula, and is the only 
Asiatic species with two horns, a character which all the five 
African species have. Dawkins says it agrees with the 
one we are discussing in several characters of its molar 
teeth, in which it difiers from R, antiqaitaiis.^ I may add 
that a variety of the Sumatran elephant from Burrnah 
recently described, and to which the name B, lasioUs has 
been given, is remarkable for the thick hair covering its 
belly and legs, for having a hairy tail and bunches of 
bristles at the end of the cars — features which recall the 
iiuimmied rhinoceroses of Siberia. The two species of rhino- 
ceros hero described, R, antiquitatia and R, Mcrclciit were 
the only ones which accompanied the Mammoth both in Siberia 
and Europe ; hence this more detailed reference to them. 

Cuvicr^s researches established that the Mammoth, and the 
Rhinoceroses which accompanied it, belonged to extinct and not 
to living species, and that these forms occurred in their more 
or less normal types both in Siberia and in Europe. As we 
shall see presently, ho came to other conclusions equally sound, 
which have since been somewhat overlooked by the metaphysical 
geologists, but we will at present limit ourselves to these two, 
wliich introduced entirely new elements into the problem as 
defined by the older naturalists. 


Proceedings Geol. Soc. 1867, 227. 
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CHAPTER III. 

THE MAMMOTH IN SIBERIA. 

“ Ilioindt cum frigore ot gelicidiis.** — Columella, ii. 2, 78. 

Fiist knowledge of tlio Siberian Mammoth. — Trade in Siberian ivory — 
<h*ogrji]»hicjil distribution of the Mammoth in Asia — E. Armeuiacus aiid 
its distribution in Asia — Ooinjiaiiions of the Mammoth in Siberia — Proofs 
that tlu‘ Mammoth in Asia lived in and was limiti'd to Siberia — The forest 
zone and the tundra — Present climate and aspect of the tundra — Proofs 
that the Mammoth lived on the tundra, that its carcases were not doatt^d 
down by rivers, and that it did not engage in seasonal migrations — Proofs 
that the tundras in tlie jMammoth age had a much more temperate climate 
— Jieinains of contemporary vegetation — llemains of the food of the Mam- 
moth — Land and fresh-water shells. 

CuviKii’s researches definitely proved that the Mammoth was 
distinct from any living elephant, and was possibly not a tropical 
bc*ast at- all, and that the Mammoth of Western Europe and the 
Mainmoth of Northern Siberia were the same animal, and lived 
with the same companions. These conclusions involved some 
very important consequences. That the same fauna should 
occupy two regions in which the climate and other physical 
surroundings were so contrasted as those bordering the Polar 
Sea on the one hand, and the English Channel on the other, 
now are, would be equally remarkable whether we believe in 
Uniformity or not. So abnormal a fact in zoology would be 
unprecedented, and would need a very ample proof to satisfy 
our judgment. This being so, it necessitates our treating the 
problem in each area as a separate one, and, in this way, trying 
to reconcile their present divergent circumstances with their 
former uniformity flf living occupants. 

We will begin by discussing the surroundings of the Mam- 
moth in Siberia. As I mentioned, the earliest notice known to 
me of fossil ivory from the north, is in the Arab geographers 
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of the tenth centuiy, who speak of its being found under- 
ground in Great Bulgaria on the Volga. As Pallas points out, 
it is still found in a very fresh condition in the neighbouring 
government of Simbirsk, lie tells us he bad seen at Tcliiri- 
kovo a number of objects made from a tusk which had been 
found there, the ivory of which w^as only a little yellow ; and 
at Simbirsk itself, ho saw a number of other things, which 
looked os if made from recent ivory, and ho remarks on the 
fact that this tusk should have been preserved so long in such a 
warm hititudo.^ 

The knowledge of fossil ivory acquired by the Arabs con- 
tinued through the Middle Ages, and as we have seen, an 
Armenian historian of the Mongols, writing in the thirteenth 
century, knew of its occurring in Siberia. 

'Jlie first Siberian ivory, so far as we know, which was brought 
to Europe in modern times, was, strangely enough, brought by 
an Englishman. Witzeii tells us how, in 1611, a navigator 
named Jonas Loga-n visited the land of the Sam oy odes and 
returned to London with an elephaiit^s tooth, which ho bought 
from them.^ This tooth was described by Logan in a letter 
written from the Pechora to IfMckluyt, in the following terms : 
‘^Th('re us('d to come hither in winter, about two thousand 
Samoieds with tlu'ir commodities, which may bo such as we 
dreamed not on yet. For by chance, came one to us wuth a 
piece of an eleplniiit’s tooth which ho had bought ofa Samoied.*' ^ 
Nordenskiold says very aptly that as Englishmen at that time 
visited Moscow frequently and for long periods, this remark 
ap])cars to indicate that fossil ivory first became known in the 
capital of Bussia some time after the conquest of Siberia.'* 

Tho Jesuit travelU'r, Avril, wdio traversed Siberia about 1685, 
says, The Kussiaiis have discovered a sort of ivory wdiicli is 
whiter and smoother than that which comes from India. 
Not,^^ he says quaintly, that they have any elephants that 
furnish them wnth this commodity, but other amphibious, 
animals 'which they call by tho name of Behemot, which are 
usually found in tho Eiver Lena, or on tho shores of the 
Tartarian Sea. . . . Nor are elephantsHeetli fcomparable to them, 
either for beauty or whiteness ; besides that, they have a peculiar 

' Palliis, Voyages, i, 214. 

Piirehas, iii. 646. 


2 Op. cit. 744. 

Voyage of the Vega, i. 462, 467. 
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property to staunch blood, being carried about a person subject 
to bleeding. The Persians and Turks, who buy them up, put a 
higli value upon them, and prefer a scimitar or a dagger haft 
of this precious ivory before a handle of massy gold or silver.^^ 
Again he says, " Nobody better understands the value of this 
ivory than they who first brought it into request, considering 
hoiv they venture their lircs in attacking the creature that 
])roJiices ify which is as big and as dangerous as a crocodile.^* 
From a Russian, whom Avril calls Mushim Pushkun, then 
Voivoda of Smolensko, and who, ho says, had been a longtime 
Intendant of the Government of Siberia, and knew the countries 
beyond the Obi well, he learnt that at the mouth of the Lena 
there was a spacious island very well peopled, and which is no 
less considerable for hunting tlie Behemot, an amphibious 
animal whoso teeth are in great esteem. The inhabitants go 
frequently upon the side of the frozen sea to hunt this monster, 
and because it requires great labour and assiduity, they carry 
tlieir families usually along with them/^ ‘ It is possible that 
Avril hero confounds togetluT Mammoth ivory with the tooth 
of walruses or narwhals. Strahlenbcrg is more definite a good 
deal. He tolls us how MammotVs bones aro found on tho 
banks and at the mouths of the rivers Obi, Yenissoi, and Lena ; 
tho teeth and bones falling out of the banks when they 
cave ill. He says further they are of different sizes, and ho 
had seen some four Russian ells long, and nine inches in 
diameter at the thickest part. They are,^^ he says, like 
elephants’ teeth, only somewhat more crooked,’^ and adds 
that snuff-boxes, combs, and a thousand other things were made 
out of them, wliich could not bo distinguished from those made 
from ordinary ivory, except by being sometimes a little more 
yellowish, which only happens when they had lain a pretty 
while exposed to th(! air. Sometimes,’^ he adds, these bones 
are of a brown colour like cocoanuts ; sometimes of a blackish- 
blue, which proceeds from the same cause. If the latter aro 
sawn into thin leaves and polished, one may observe upon 
them all sorts of figures of landscapes, trees, men, and beasts, 
which likewise proceeds from the decay of these tectli caused 
by the air. Because it is observed that the more they aro 


■’ Avril’s Travels, i. 175 — 177. 
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decayed, the greater variety of figures is found upon them, and 
those thin leaves which are made of that thin part which is not 
quite mouldered away, serve to inlay and cover small boxes and 
little cabinets with, as is done with amber/^ ® The Samoyedes 
carve out of Mammoths’ tusks articles for their sledges, and also 
drinking-cups, as the Yukagirs were accustomed to use slices of 
rhinoceros horn tostreng then their bows with ; ^ and in the 
Christie Museum and elsewhere may be seen clever carvings of 
elaborate domestic and other views made out of Mammoth ivory 
by the Yakuts. Witzen not only describes Mammoths’ remains 
from Siberia, but also figures them, giving, inter alia, a fair 
representation of the lower jaw of one of these animals. 

A few years later, the famous Scotch traveller. Bell of 
Antermony, tells us he observed in most of the towns he passed 
between Tobolsk and Yeniseisk many mammons’ horns, so- 
called by the natives. Some of them were very entire and 
fresh, like the best ivory in every circumstance excepting only 
the colour, which was of a yellowish hue ; others of them moul- 
dered away at the ends, and, when sawn asunder, were prettily 
clouded. The people made snuff-boxes, combs, and divors 
sorts of turnery-ware of them, brought,” he adds, 
large tooth or mammons’ horn with me to England, and pi-e- 
sented it to my worthy friend. Sir Hans Sloano, who gave 
it a place in his famous museum, and was of opinion also that 
it was the tooth of an elephant. This tooth was found in the 
Biver Obi at a place called Surgut.” ^ 

It was not till the middle of the eighteenth century when 
a trade in fossil ivory was first developed on a considerable 
scale. This, we are told, was largely initiated by the rich 
stores of Mammoth bones discovered in 1750 by the merchant 
Liachof, between the rivers Khotanga and Anadyr, which 
excited many private individuals to make similar researches.® 

In 1770, this enterprising trader made his way to the island 
now bearing his name, situated oflF the promontory of Sviatoi 
Ness, and on his return obtained the exclusive right to dig for 
Mammoth bones and to hunt stone-foxes there. Three years 
later he again went northwards, and discovered the islands of 
Maloi and Kotelnoi, whence he returned with a rich cargo of 


Strahleiiberg, 4^>2, 

® Bell’s Travels, ed. 178S, ii. l‘J5, 


^ Erman, ii. 80 and 382. 
Wrangell’s Travels, xlii. 
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fars and Mammoth bones.‘ These discoveries induced the 
llussian Government in 1775 to send a land surveyor to 
explore the islands more thoroughly. According to his report, 
the soil of the first of these islands is almost composed of 
fossil bones, and near it is a mud-bank which exposes fresh 
ones with every storm. This made him conclude that a large 
deposit lay under the sea there. 

In one of these islands,^^ we are told, is a lake with high 
banks, which split open in the summer, when the sun melts the 
ico, and disclose heaps of tusks. Mammoths' bones, and bones 
of rhinoceroses and buffaloes (doubtless musk-oxen are meant) . 
The ivory is often as fresh and white as that from Africa. In 
other parts of the island bones and tusks are to bo seen pro- 
jecting from the ground. Liachof was engaged for many 
years in digging ivory there, and built huts and a magazine 
for liis people who lived there in the summer. North of the 
Liachof Islands are those known as New Siberia. These 
consist of the islands known as Ivotelnoi, Fadeyefskoi, and a 
third more to the east. They were partially discovered by 
Liachofs people, who, however, kept the matter secret. 
Another spoculjitor obtained a special privilege of digging 
there. Later, viz. in 1818, Count Rumanzof, Herr Heden- 
stroin, with a number of companions, among whom .was 
Sannikof, went there. 

The quantity of ivory which from this time found its way to 
the European markets from this source is almost incredible. 
G’hus, in 1821, an ivory-searcher from Yakutsk, who went to 
New Siberia, brought back 500 pud (20,000 lbs.) of ivory, and 
as each tusk weighed on the average about three pud, wo can 
calculate the number of animals thus represented. Sannikof, 
in 1809, brought back 250 pud. The supply still continues, 
says Middendorf. Argentof in 1857, and Klutrof in 185G, 
speak of great boats on the Lena laden with Mammoth ivory. 
Schtschukin says 1000 pud of it was sold annually at Yakutsk, 
and in the tables at the end of his memoir, where ho gives 
the product betw(jgn 1825 and 1831, no year has less than 
1500 pud, while in two years it reached 2000 pud.* Besides 
this trade at Yakutsk, there were from 80 to 100 puds sold at 


’ Wrangell’s Travels, eii. ciii. 


2 MidJeudorf, iv. 278, 270, notes. 
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Turukhansk, and 75 to 100 at Obdorsk, and some found its 
way also to Tobolsk. Middendorf calculates that altogether 
not less than 110,000 pounds of fossil ivory go to market every 
year, representing at least 100 individual Mammoths, so that 
during the last twenty years 20,000 Mammoths must have been 
thus utilized, Nordenskiold considers Middendorf ^s calcula- 
tion as too low rather than too high. The steamer alone,^^ ho 
adds, ^^in which I travelled up the Yenissei in 1875, carried 
over a hundred tusks, of which, however, most were blackened 
and much decayed . The calculation is, in fact, very much 
too low/^ 

As is well known, a large number of Mammoths^ tusks find 
their way to the annual ivory sales in London. In 1872, 1030 
very fine Mammoths’ tusks were brought to England, and in 
1873, 1140, weighing from 140 to 160 lbs. each. Westendorp 
found that of tlie tusks discovered, about fourteen per cent, 
were good, seventeen per cent, could be made use of, fifty-four 
were bad, and fifteen wholly decayed and useless.*^ 

It was not only westward thnt fossil ivory found its way. 
TIio enterprising merchants of Bukhara, as we have seen, 
also trafficked in it, while from early times it was also sent 
from Siberia to China. Thus, Strahlenberg says, speaking of 
the Mammoth’s tusks, great many of those teeth which 
are white, are carried for sale to China.” 

The facts here named show what a valuable economic article 
fossil ivory has become, and if we remember that the only parts 
of Siberia which have as yet been explored are the channels of 
the rivers and the borders of the Polar Sea, and that 
taking Nordenskiold’s moderate calculation, the spoils of at 
least 20,000 individual Mammoths have already been gathered, 
we can well believe the rich mine that still remains. 

I will now examine shortly the geographical distribution of 
the Mammoth. 

When the Russian envoys went to Japan from Petropaulofski, 
in Kamskatka, ono of them, named Kusholof, brought home 
some tusks and fragments of Mammoths’ Jiones which he had 
found in the latter peninsula.® Chamisso says elephants’ bones 


® Voyage of tlic T’rffti, 404, note. 
Op. cit. 402 and 403. 


‘ Ell. Brit. xiii. 522. 
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abound in Kamskatka. " The branebos of tlie two rivers Aniuj, 
tributaries of the Kolyma, are, according to Maljuschkin, rich 
in fossil bones. Those of the carcase, when they still retain a 
quantity of fatty matter^ are used for fuel. Wrangell found a 
tusk in a small brook near the Eiver Aniuj/ and ho says both 
Mammoth and rhinoceros remains are found on the tundra 
west of the Baranika.® These bones, he says, are found in hills 
surrounding the lakes near the Baranof rocks,' and he records 
a Mammoth^s jawbone from the Great Aniuj. Ho says that 
between the Kolyma and the Indigirka there is a long 
perpendicular ice-cliff, which never thaws, and in which the ice 
is mixed with a little black earth and clay, and where the 
waves have washed away the earth. Mammoths' bones not un- 
frequently appear, and he again adds that the whole of tho 
coast from the Aleseya to tho Indigirka is rich in Mammoth 
bones. While near tho Baranika, between a low hill and tho 
sea, the ground might be said to consist entirely of Mammoth 
and buffalo bones. lie noticed a large heap of jawbones that 
had been thrown aside by a previous party. In regard to tho 
Bear Islands, he says : Tho soil of the first Bear Island consists 
only of sand and ice, with such quantities of Mammoth bones 
that they seem to form tho chief substance of tho island. 
Among tho bones are also found the skulls and horns of an 
animal resembling the Buffalo (i.e. of the musk-sheep). 

The people on the Indigirka are employed in trapping foxes 
and collecting Mammoth bones. Near tho mouth of the Us- 
chewaya tho banks are often undermined, and Mammoths' 
bones exposed, of which the Yukagiri obtain a large supply 
annually. This part of tho coast is generally rich in Mam- 
moths' bones. 

Further west Erman tells us that in the lower valley of the 
Lena, at the place where the Vilui disembogues into that river, 
between the rocky hills which confine the course of the Yana, 
and at the Icy Sea on both sides of the mouth of tho river, are 
found the teeth and bones of Mammoths, rhinoceroses, and 
other quadrupeds, and even whole carcases.* 

But the most famous deposits of all of the Mammoth bones 

' Voyage of the 'Beagle^ iii. 151. * Wrangell’s Travels, 286. 

* Id. 283. * Op. cit. 307. * Op. cit. vol. ii. p. 378. 
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are found in the Liachof Archipelago, so called from the mer- 
chant Liachof, already named. 

On the east coast of the island of Kotelnoi, Hedenstrom found 
several hunters who hfid settled there in order to search for 
Mammoth bones and to hunt foxes, and he himself on the hills 
in the interior of the island found the skulls and bones of 
horses, buffaloes (? bison or musk-sheep), oxen, and sheep in 
such abundance that they must have lived there in large herds. 
He also met with remains of the Mammoth in all parts of the 
island.® So numerous were theso latter remains that Sannikof 
describes the whole soil of the first of the Liachof Islands as 
appearing to consist of them.'* Hedenstrom himself, in the 
space of a verst, noticed ten tusks sticking out of the ground, 
and from a single sandbank on the west side of Liachof 
Island the ivory- collectors had, when he visited the spot, for 
eighty years brought largo cargoes without any apparent 
diminution. The tusks there were also much fresher and 
whiter than those from the continent. The fur-hunters hold 
that when the sea recedes after a long continuance of easterly 
winds a fresh supply of Mammoth bones is always washed up 
on the bank already named, proceeding apparently from some 
vast store at the bottom of the sea.® 

The valleys of the Yenissei and the Ob are specially rich in 
such de230sit.s, and Tallas tells us that the IMammoth bones 
which fall out of the clilFs of the Yenissei are so numerous that 
on decomposing they form a substance called osteocolH.^ Wo 
thus find that the whole northern seaboard of Asia, from 
Behring’s Straits to the Ural Mountains, is rich in theso 
remains. As we proceed southwards into Siberia, they become 
less common, but even here their frequency largely depends 
on the situation. Pallas has described them from the Irtish, 
the Tom, the Tobol, the Alei, the Ishim, the country of the 
Barabinski, and the Jaik. They are found abundantly in 
the gravels of the Ural Mountains, in the caverns of the Altai, 
in the Alalaou, near Barnaul, the Alei, the Ima, and the 
caverns of Charitch, etc. There is not, says the same author, 
m all Asiatic Eussia, from the Don as far as the extremity 

5 , ... Md.cxxxi 

Id. cxxxu. and cxxxm. Nordenskiold, op. cit. i. 412 
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of the peninsula of the Chukchis, a river or a stream, especially 
those flowing in the plains, on the banks or in the bed of 
which there have not been found bones of elephants or of 
other animals foreign to the climate.^ 

South of Siberia, in the zone stretching from Armenia 
through Turkestan and China to Japan, elephants^ remains 
have also occurred in a sporadic fashion, but they apparently 
belong to another species. This species, or rather race, was 
first discriminated by Dr. Falconer from some remains found 
at Sha.rvoon, near Khanoos, in the j^rovince of Erzerum in 
Armenia. The molars of this specimen ** strike a practised 
eye,” says Dr. Falconer, as presenting something intermediate 
between the Mammoth and the existing Indian elephant.” 
They are more nearly allied to the latter than to the former 
species. The enamel in the transverse discs being rather thick, 
with very pronounced close-set crimping in the middle, The 
discs are narrower than is commonly seen in the living Indian 
species, less open, and less parallel across. The crown is broad, 
and the enamel plates are high.” ” Elephants^ remains have 
been forthcoming from Asia Minor and Syria, which probably 
belonged to the samo typo. From Central Asia Pallas names 
some decayed ivory which had been found in the Sihun or 
Jaxartes, and was tnken to Siberia by a merchant.® Daubenton 
mentions a petrified fragment of a tooth from the banks of the 
Sea of Aral,* while Abbot in his journal refers to some big 
bones found in the Khanate of Khiva. 

We have no moans of knowing to what species these 
examples belonged, but it is possible they belonged to the 
species last named, Mr. Davis distinctly assigns to the latter 
a tooth from China in the British Museum, along the same 
zone. To the same species I would tentatively attribute a tooth 
reported from Japan,® and a lower jaw without teeth described 
by Pure David from Suenhoafu in Mongolia. 

From the tropical part of Asia, the only remains of fossil 
elephants known to us are from India. These all belong to 
other species than the Mammoth. 

^ Nov. Comm. Pet. xvii. 576, &c. Cuvier, Oss. Foss. i. 14i4. 

* Pal. Mems. ii. 247. 

^ Mems. St. Pet. Acad. xvii. 580, 581. 

® Bull. Geol. Soc. of Prance, vol. xxiv. 496, 


* Cuvier, i. 161. 
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The facts here collected in regard to the distribution of the 
Mammoth make it plain that in Asia it was virtually confined to 
Siberia, outside of which area it was replaced by allied species. 
This important fact finally and definitely excludes any theories 
requiring the transportation of the remains from the tropical 
parts of Asia by man, by a general fiood or otherwise, and 
makes it conclusive that the habitat of the animal when living 
was within the limits of Siberia, where its remains now occur. 

This conclusion is amply confirmed by others. The woolly 
covering which it shared with its companion the rhinoceros, 
points to its adaptation not to tropical but to temperate, if not 
colder conditions. The remains of its food, again, so far as 
preserved, show that it did not browse on tropical trees, but 
on such trees as still prevail in Siberia. Lastly, its com- 
panions, so far as we have evidence, are for the most part 
still denizens, not of the tropics, but of the colder zones of the 
earth’s surface. The remains of the old fauna from tho 
tundras have been described in a very perfunctory manner, 
but it seems pretty certain that the horse, the bison, the musk- 
sheep, and the great primeval ox {J^ob primigenim), have 
occurred with the Mammoth there. From tho caves of the 
Altai we have more detailed lists. The following is taken 
from Brandt’s conspectus of tho fauna of these caves : 


Vesperugo Borealis, Nills. 
PlecotuB Auritus, TAnn. 
Sorex Vulgaris, lAnn. 
TaJpa Europrea, Linn. 

Eelis Tigris, Linn. 

Eelis Lynx, Linn. 

IJyania Speltvn, Goldf. 
Ginis Lupus, lAnn. 

Canis VuJpos, Linn. 

Cam's Corsac, Linn. 

Ursus Arctos, Linn. 

Meles Taxus, Schreh. 
Mustek Zibellina, Linn. 
Mustela Putorius, LAnn. 
Mustek Sibirica, Pall. 
Tamias Striatus, Illig. 
Pteromys Vokns, Linn, 
Arctomys Bobac, Schreh. 


Spermophilus Eversmanni, Brandt. 
Castor Fiber, Linn. 

Cricetus Vulgaris, Brandt. 

Aryicola Ampliibius, Lacep. 
Arvicola Saxatilis, Ijacep. 
Myospalax Laxmanni, Bechm. 
Lepus VariabiJis, Pall. 

Cervus Aloes, Linn. 

Cervus Megaccros, Hart. 

Cervus Elapbus, Linn. 

Cervus Capreolus et Pyrargus, TAnn. 
Ovis Domestica ? TAnn, 

Bison Priscus, Owen. 

Bos Primigenius, Bojani. 

Equus Caballus, Linn. 

Sus Scrofa, Linn. 

Ilbinoceros Antiquitatis, Blum. 
Elcplias Primigenius, Blum. 


* Morlillet,Materiaux, &c., vii. 525^550. 
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These animals are distinctly of a northern type, and those 
which are living are still denizens of Siberia, or, like the boar 
and the beaver, have been only recently exterminated there by 
man. The extinct forms are Hycena spelceay Gervus megaceroffy 
Bison Persius, Bos primigenuis, Elepham primigenius, and 
Rhinoceros antiquitatis. Of these forms, the bison, great ox, 
and great deer were also undoubtedly northern, and we may 
take it that the whole facies of the fauna contemporary with 
the Mammoth in Siberia point unmistakably, as the other 
facts do, to its having lived within the limits of Siberia under 
anything but tropical conditions. 

This view may be said to have dominated scientific opinion 
since the days of Cuvier, and it seems impossible to gainsay 
it. It involves, however, some important considerations, and 
has afforded room for ample divergence of view. 

Siberia consists of two distinct zones, one a southern zone, 
occupied largely by forests, and with a more or less broken and 
mountainous contour, and the other a northern one, where 
forests will not grow, and where the immense flat wastes are 
covered with moss, and are known as tundras. Beyond these 
are some islands in the Polar Sea, in which even more sterile 
conditions prevail. 

The remains of the Mammoth and its companions occur 
abundantly in both these zones. Is it possible that these 
great animals could have lived under the conditions now 
prevailing on the tundras? I think I may say without 
hesitation that no inquirer, no student of this question, who 
has cither himself been in Siberia, or who knows what the con- 
ditions of a Northern Siberian climate are, has ever answered 
this question aflSrmatively. Pallas, Middeiidorf, Baer, Brandt, 
Schmidt, Schrenck, &c., are all agreed that the vast herds of 
Mammoths and the associated animals could not live in 
Northern Siberia under its present conditions. It needs but 
a very cursory examination of a physical map of Asia to show 
this. If we draw an isotherm marking the present southern 
limit in Siberia, where the ground is permanently frozen all 
the year round at two or three feet below the surface, we 
shall find it to include not only all the district in which 
Mammoths^ bodies have been found more or less intact, but 
all the chief deposits of their bones, and if we inquire what 
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kind of climate there is within this zone, we shall not hesitate 
very long in our answer. Travellers are agreed that the 
ground is perpetually frozen from two to three feet below the 
surface in all the country, and we are told the Yakuts merely 
dig holes in the frozen ground as meat-safes/ 

At Dudinsk, on the Lower Yenissei, Schmidt says vegeta- 
tion does not begin to appear till the 1 Gth of J une, when the 
catkins of the willow, and some green leaves begin to thrust 
upwards through the snow. On the Yenissei islands and 
the tundra he noticed no green till July, when the Saluc 
Janata appeared, followed by Nardosirna fricjida and Glirysos- 
jtlcninm altermfoUum. On the tundra in the neighbourhood 
of the Jyda, the summer lasted from the 13th of July to the 
5tb of August Even during this interval, he says in another 
place, there were constant north winds and fi’osts at nighty 
whilst the land was covered with snow on the 28th of June, 
through which the young shoots were appearing. The only 
birds that could stand the winter were the snowy owl and 
the ptarmigan, and at Tolstoi Noss he met, on the banks of 
the Yenissei, with numerous young birds of Turdas pilaris and 
Alricularisj which had been killed during a north wind with 
snow on the 20th of August. 

At the other end of Siberia, we find Billings describing the 
Chukchi land as consisting of bare valleys and naked hills 
with no vegetation, except 'a scanty grey moss that springs 
from among the stones, and serves as food for the reindeer. 
Only in a few valleys did ho observe a few stunted sand 
willows. The climate, he says, is the most melancholy that 
can be conceived ; before the 20th of June there is no symptom 
of summer, and on the 20th of August the winter sets in 
again.® 

Speaking of the district of the Lower Kolyma, Wrangell 
says : The vegetation of summer is scarcely more than a 
struggle for existence. In the latter end of May the stunted 
willow bushes put out little wrinkled leaves, and those banks 
which slope towards the south become elejthed with a serene 
verdant hue. In June, the temperature at noon attains 72° ; 
the flowers show themselves, and the berry-bearing plants 


^ Tilesius, op, cit. 429. 


* Wrangell, cxiii. 
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blossom, when sometimes an icy blast from the sea turns the 
verdure yellow, and destroys the bloom. . . . "Winter so- 
called prevails during nine months of the year. In October 
the cold is somewhat mitigated by thick fogs and by the 
vapour rising from the freezing sea ; but in November the 
great cold begins, and in January increases to — G5°. Then 
breathing becomes difficult ; the wild reindeer, that citizen of 
the Polar region, withdraws to the deepest thicket of the 
forest, and stands there motionless as if deprived of life. . . . 
As the sun returns, the cold becomes even more sensible, and 
the intensity of the frost which accompanies the rising of the 
snn in Februaiy and Mai’ch is especially penetrating.” ' 

The larger portion of North Siberia is now a naked tundra, 
on which no tree will grow j swept by terrible icy winds, and 
covered with moss, sprinkled with a few humble flowers. On 
sucb feeding-ground it is physically impossible, as has been 
well said, that elephants and rhinoceroses could exist. They 
cannot graze close to the ground like oxen. They live on the 
foliage and small branches of trees, and on juicy canes and long 
grasses (which grow shoulder-high in the jungles and the beds 
of African rivers), and would starve on one of our Craven 
pastures where the grass is close. This even in summer, but 
how in winter, which practically lasts for ten months in the 
year, when the tundra is covered deep with snow, and the 
terrible north wind sweeps across and makes it impossible 
for any but a very few singularly constituted animals, such 
as the raven and tho snowy owl, the Polar fox and the 
white bear, &c., to survive ? If we turn from the tundras to 
the rivers which thread them, wo shall find that the limit 
of trees certainly goes further north in tho river valleys, 
but only a comparatively short distance, and near the 
mouths of the Lena, the Obi, and tho Yenissei, where such 
multitudes of Mammoths’ remains have been found, there aro 
no trees and no shrubs, but a bare waste ; for the ^eatorpart 
of the year covered with snow, and for three or four weeks 
furnishing a slight.covering of green, while the rivers them- 
selves are for many months frozen hard to the depth of several 
feet, and everything everywhere is mantled with thick snow. 


“ Wrangell, 47 and 49. 
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When we frankly face these facts, we are constrained to 
admit with Ijyell that it would be impossible for herds of 
Mammoths and rhinoceroses to subsist at present throughout 
the year, even in the southern part of Siberia, covered as it 
is with snow during winter/^ 

In view of this difficulty other theories have been forth- 
coming. According to one of these, which was favoured by 
Lyell himself, the animals really lived further south, not in the 
tropics, but in the temperate zone of Asia, and the remains we 
find are those of animals which have been floated down from 
Central Siberia-, where the winter climate is less severe, by 
the great Siberian rivers, the Obi, the Yenissei, the Lena, 
&c. This theory will not bear criticism. As was said long 
ago, the bones exhibit no marks of detrition : their ridges, 
their apophyses, are in perfect preservation. Even the 
epiphyses of those not yet arrived at perfect growth still 
adhere, though the slightest effort was sufficient to detach 
them/^' 

How could these fragile remains, or still more, how could 
entire carcases of huge animals float down such rocky rivers 
as the Yenissei for hundreds of miles, and yet retain not only 
their flesh but their long hair intact ? The remains arc not 
only found on the banks of the long rivers and in the deltas 
which they form, but perhaps even more abundantly on the 
very short rivers which fall into the Arctic Sea, such as those 
between the Kolyma and the Indigirka. They are found also 
not only on the deltas of these rivers, but more abundantly 
on their small tributary streams ; also far away to the north, in 
the islands of New Siberia, a hundred and fifty miles from the 
mainland, beyond the reach of the currents of the rivers, whose 
mouths are opposite those islands. They are found not only 
in North-central Siberia, where the main arteries of the 
country flow, but in great numbers east of the Eiver Lena, in 
the vast peninsula of the Chukchi, in the country of the 
Yukagirs, and in Kamskatka, where there are no rivers down 
which they could have floated from more ^temperate regions. 
Again, the remains are not merely found in the beds or on the 
banks of rivers, but in nearly all parts of the tundra. Thus 


f Fossil Maramalin, 61. 
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Wrangell says : The best Mammoth bones as well as the 
greatest number are found at a certain depth below the 
surface^ usually in clay hills, more rarely in black earth. 
The more solid the clay, the better the bones are preserved. 
Experience has also shown that more are found in elevations 
situated near higher hills than along the low coast or on the 
flat tundra/^® Again, in another place ho tells us these bones 
are found in clay hills, in the tundras, and along the banks of 
rivers ; and he mentions how M. Bercshiioi set off from Nijni 
Kolymsk to find Mammoth bones on the eastern tundra.® 
Again, they are found on the banks of rivers running south, 
like the Volga and the Ural, as well as on those of rivers flowing 
north ; and in the case of rivers running north arc often found 
on their tributary streams, rising not in Central Siberia, but 
in the very focus of the cold region. Again, if the home and 
habitat of the Mammoths had been further south, wo should 
assuredly have found their remains chiefly prevailing there, 
while the contrary is the case ; Chuitral Siberia being com- 
paratively very sterile in those remains. Again, it would 
seem that we can actually discriminate the Mammoths which 
are found in the furthest north from those found further south, 
b}'- certain idiosyncrasies. Hedenstrom sfiys that the bones 
and tusks are less large and heavy the further we advance 
towards the north, so that it is a rare occiirreiiee on the 
islands, i.e. New Siberia, to meet with a tusk of more than 
three pud in weight, whereas on the coutiiieiit they are said 
oFteii to weigh as much as twelve pud.^ 

Lnstly, a curious fact about the Mammoth carcases and 
skeletons in Siberia is that in several cases they have 
been found standing upright in the ground, as if they had sunk 
down wh(u*c they lived in soft ground, and been frozen in that 
position, a position apparently inconceivable in a floating car- 
case. This argument has been especially urged by Brandt. 

In every way the problem is examined it becomes impossible 
to suppose that these remains have floated far, and the 
notion that they did so is almost extinci, and is certainly 
discarded by nearly all observers who know the country and 
arc authorities on the Mammoth, info?* alios, by Brandt and 

^ Wrangfll’s Voyages, 280, note. 

’ Wniiigell, cxxsii. 


® Ib. 108. 
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Baer and Schrenck, &c., &c.,Middondorf being the only excep- 
tion known to me. 

The theory that the Mammoth and its associated animals 
were drifted to their present quarters from the south, 
having been found to be untenable, a fresh one was devised 
which has still some adherents, notably Professor Daw- 
kins, who here as in Europe has advocated a theory of 
seasonal migrations. Bc'cause certain cl asses of circum- 
polar animals are in the habit of migrating to fresh 
feeding-grounds in summer and winter, — the reindeer, for in- 
stance, diversifying its life on the flowery tundra in summer by 
a winter stay in the wooded zone further south, the bison making 
similar migrations, — it has been argued that the groat jiacliy- 
(lerms of Northern Siberia with their companions were also in the 
liabit of doing* so, passing their summers in the extreme north 
and moving southwards in the winter. Tliis theory assuredly 
ig-nores most completely some elementary facts which are 
accessible. In the first place it must bo remembered that the 
(jiiostion is not so much one of climate as of food. There is 
nothing here for these great beasts to cat in the summer, for 
they cannot browse like reindeer on the tundra mosses and 
gi*assos. In snnnncT no less than winter tho district where the 
Mammoth remains chiefly abound is quite uusiiited to their mode 
of feeding, and iK’ithcT in quantity nor in quality of food could 
they have supplied their wants, they must inevitably have 
starved. So that to come there in summer would be to migrate 
to a practical desert. For we must remember it is not a ques- 
tion of finding food for a sporadic pachyderm or two, but for 
enormous herds, whose hecatombs are buried there. Again, 
if wc consider the configuration of Siberia, and the ^rasfc 
distances over which this migration would have to pass, wo 
shall come to but one conclusion. Where could tho Mammoths 
from Eamskatka, or the banks of the Kolyma, or the islands of 
New Siberia, migrate to ? Where, in fact, could any of those 
living on tho shores of tho Polar Sea migrate to, to gain a 
favourable wintering-station ? 

But we may go further. If the Mammotfi migrated in largo 
herds with his young ones for a summer jaunt to the Arctic Sea, 
lb IS hardly credible that ho should take with him, stored up in 
his paunch, a suflicicnt store of food to last him while there. 
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know the kind of food he and the rhinoceros fed upon, and 
Ip have the actual debris of their food forthcoming from the 
Ipesses of their teeth, and this food is not now found along the 
Sea, or in Chukchi land or in New Siberia. This is a 
jl^cial test. While this kind of vegetation is not now found 
, lapwing there, debris of a similar kind is largely found in 
same beds as the Mammoth remains, and with it also a 
^ge assemblage of helices and other laud shells now living 
puch further south. Now even if we could credit a Mammoth 
iSaigrating with its young and its fellows out of mere wanton 
love of pleasure to the dreary outlet of the Lena and the Yana 
and back again, and making elaborate commissariat arrange- 
ments for the journey, wo cannot conceive trees doing so, nor 
would the proverbial snail make a very long journey in the six 
weeks of ambiguous summer prevailing in those latitudes. 
Plants and snails cannot migrate. They must stay the winter 
through. 

Tliere is only one possible conclusion from these facts, 
namely, that affirmed very strongly by ]3randt, that the 
Mammoth and his companions lived where their remains occur 
in Northern as w^ell as Southern Siberia, under conditions 
of climate which made such a thing possible, and did this, 
notwithstanding tho solemn misgivings of the prophets of 
Uniformity who realize what such a conclusion really in- 
volves. 

One of these conditions must undoubtedly have been that 
bhe climate was sufficiently temperate for trees to have grown 
nuch further north than they do at present, and also to 
)rcvent the country from being wrapped in ice and snow for 
he greater part of tho year. 

As I have said, we have direct evidence that forests in the 
lammoth ago did exist very far north of their present limits. 
Inch remains form an excellent thcrmomoler by which to 
efine tho isothermal lines of that period, and I will now 
olloct some examples of tho remains of trees found nndcr- 
round on the- tundras. They consist of two series, those 
Inch are the result of drift, and those which clearly grew 
u the spot. The shrewd observers who live in Siberia long 
po discrmnnated between these kinds, and gave tho name of 
oashina to those which have di-ifted, and of Adamshina to 
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the indigenous timber,* and this division is supported by 
Gbppert, who separates the trunks of timber found in North 
Siberia into a northern series with narrow rings of annual 
growth and a southern with wider ones. The latter, as 
Schmidt says, doubtless floated down the rivers, as great 
quantities do still, while the former probably grew here with 
the Mammoth.® 

Describing the fresh- water deposit in which the Mammoths* 
remains occur on tho Lower Yenissei, Schmidt says : It 
consists generally of clay alternating with layers of vegetable 
matter, consisting, like the similar layers of vegetable matter 
on the banks of the tundra lakes, of water-mosses, grass, 
roots, leaves, pieces of branches, and layers of low weeds, 
which are covered in the spring floods with fresh layers of 
clny. . . . Where the lakes on the tundra have grown small 
and shallow, wo And on and near their banks a layer of turf, 
under which in many places are remains of frees in good con- 
dition, which svjrporf ihe other proofs that the northern 
limit of trees has retrogressed, and that the climate here has 
grown cidder, I found on the way from Dudinsk to the Ural 
Mountains, in a place where larches now only grow in sheltered 
river valhiys, in turf on tho top of the tundra, j^^'ostrate larch 
trees still heari)ig cones. We also found on tho tundra under 
the turf near Sseiakiuo, stems over half a foot in diameter ; 
similar ones aro only now found occasionally on slopes with a 
southern aspect. Lopatin found similar trees still more to the 
north ill the cliff of Nikaudrowskio Jary in 70,}° N.L., while 
cloven versts above Krestowkojc, iu 72^ N.L., he found in a 
layer of soil covered with clay on tho upper edge of the 
banks of the Yenissei, well-preserved stems like those of tho 
birch, wdth their bark intact, and sometimes with their roots 
attached, and three to four inches in diameter. Professor 
Mcrcklin recognized them as those of tlie Alnaster fruticosus, 
which still grows as a hush on the islands of the Yenissei, in 
hit. 70}° N., while on the tundra, near Swerevo, in 71° N.L., 
its present northern limit, it creeps along the ground with a 
stem but the thickness of one's finger. With the branches 


® See Tilesius, op. cit. p. 41(i. 

^ Schmidt's Koport, bull. St, Pet. Acad. vol. xiii. p. 118. 
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and roots of the Alnastery Lopatin found a mass of fine twigs, 
which shows it was not drift timber/ 

In the deppsit whore the Mammoth on the Gy da lay, 
Schmidt found some Ilijpnum mixed with the leaves of Salis 
retusa, var. rotiindifulia and Salix glauca, which still live in 
the neighbourhood, and small bits of wood an inch thick and 
three to four inches long, and roots which Professor Mercklin 
recognized as larchwood. No remains of larch wore found in 
the layers above. That the larch grew here^^ (where there 
is now only a bare tundra) is most probable. We have no 
reason to believe the Gy da ever sprang further north than it 
does now, while drift wood and rolled pebbles do not occur 
here.^^ “ 

Schmidt, in another letter, reports that ho was told by a 
native of Heligoland, named Bolting, who had lived for twenty 
years at Yenisseisk, that at Dudinsk, just at the limit of the 
woods, he had soon in a miserable larch wood, the lower part 
of a stein sticking in the ground apparently rooted, which was 
three feet in diameter. 

Turning from Western to Eastern Siberia, we find lledon- 
stroin, who crossed the tundra from the Indigirka to Ulsiank 
in 1810, saying, ^^On the tundra, equally remote from the 
present lino of forest, among the stoop sandy banks of the 
lakes and rivers, are found large birch-trees, complete, with 
bark, branches, and roots. At the first glance they appear to 
have been well preserved by the earth, but on digging them 
up they are found to be in a thorough state of decay. On 
being lighted they glow, but never emit a flame ; nevertheless, 
the inhabitants of the neighbourhood use them as fuel, and 
designate these subterranean trees as Adamovshtshina, or of 
Adames time. The first living birch-tree is not found nearer 
than three degrees to the south, and then only in the form of 
a shrub.^' ^ 

On the same journey he says he observed on Lake Chostag, 
which is fourteen versts long and six broad, that every 
autumn it throws u^ a quantity of bituminous tragments of 
wood, with which its shores in many places were covered to the 


Schmidt’s Itep(T^,• Bull. St. Pet. Acad. vol. xiii. p. 112. 

"Td. 112— lU. ' e Wrangell, exxiv. 
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depth of more than two feet. Among these wore pieces of 
a hard transparent resinous substance, burning like amber, 
though without its agreeable perfume. It is probably the 
hardened resin of the larch-tree. The Chostag Lake is 
situated 115 versts from the sea, and 80 versts from the 
nearest forest.^ 

In another place he mentions how, from a cliff from thirty 
to thirty-five feet high, beyond the Malaya Kuropalasik Vaga, 
and consisting of icc-chy and black earthy be drew out sorno 
interspersed roots, and found them to be birch, and as fresh 
as if only just severed from the trees. The nearest woods 
w(‘re 100 versts distant. 

Saiinikof, wo are told, found on the island of Koteluoi the 
skulls and bones of horses, buffaloes, oxen, and sheep in such 
abundance that these animals must formerly have lived there 
in large herds. At present, however, the icy wilderness pro- 
duces nothing that could afford nourishment, nor would they 
bo able to endure the climate. Sannikof concludes that a milder 
climate must formerly have prevailed hero, and that these 
animals may thcu*efore have been contemporary with the 
Mammoth, wliose reiimins arc found in every part of the island. 
Another circumstance, whence he infers a change of climate, 
is the frequent occurrence, here, as well as in the island of 
New Siberia, of largo trees partially fossilized.'* 

Middendorf tells us that two trunks of trees, which ho 
brought homo, and which he had found with Mammoth 
remains, consisted one of the Siberian larch (Pivus Ladehouri, 
Erdl.; Pin us Lariv, Pali), and the other, Abies Siberica, Led.® 
Brman says : It cannot escape notice, that as we go nearer 
to the coast, the deposits of wood below the earth, and also 
the deposits of bones which accompany the wood, increase in 
extent and frequency. Here, beneath the soil of Yakutsk, the 
trunks of birch-trees lie scattered, only singly, but on the 
other hand they form such groat and well-stored strata under 
the tundras, between the Yana and the Indigirka, that the 
Yukagirs there never think of using any other fuel than fossil 
wood. They obtain it on the shores of lakes, which are con- 

" Wrangell, exxiv. » 

® Middendorf, Journal, iv. 233 . 
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tinually throwing up trunks of trees from the bottom. In the 
same proportion the search for ivory grows continually more 
certain and productive, from the banks of the lakes in the in- 
terior to the hills along the coast of the icy sea. Both these 
kindred phenomena attain the greatest extent and importance 
at the furthest chain of the islands above mentioned (i.e. New 
Siberia, &c.), which are separated from the coast of the main- 
land by a strait about loO miles wide, of very moderate depth. 
Thus in New Siberia, on the declivities facing the south, lie 
hills 250 or 800 feet high, formed of drift wood ; the ancient 
origin of which, as well as of the fossil wood in the tundras, 
anterior to the history of the earth in its present state, strikes 
at once even the most uneducated hunters. Ilioy call both 
sorts of trees adinainovchina, or adamitic things.^^ ‘ 

Herr von Eiiprcicht repoi’tod to Brandt that at the mouth of 
the ludiga, in 67^ 89' N.L., on a small peninsula called Chernoi 
Nos, where at present only very small birch bushes grow, ho 
found rotten birch trunks still standing upright, of the thick- 
ness of a man’s leg and the height of a man. In going up the 
river ho met with no traces of woods until he reached the port 
of Indiga, Here he noticed the first light fir-woods, growing 
among still standing but dead trunks. And higher up the 
river still, the living woods fairly began. ‘ 

Nordenskiold, speaking of the Yenissei tundra, says it 
is in summer completely free of- snow, but at a limited depth 
from the surface the ground is continually frozen, and fidds 
that in it the Mammoth remains are found, and along with 
them masses of old drift wood originating from the Mammoth 
period, known by the Russian natives of Siberia under the 
distinctive name of Noah’s wood. Besides these are to be 
seen in the most recent layer of the Yenissei tundra consider- 
ably north of the present limit of actual trees, largo tree-stems 
with their roots fast in the soil, which show that the limit of 
trees in the Yenissei region, even during our geological i)eriod, 
went further north than now, perhaps as far as, in consequence 
of favourable local qjrcum stances, it now goes on the Lena. 

* Erman, vol. ii. p. 379. 

® Bull, of the Soc. of Nat. of Moscow, vol. xl. p. 254. 

■* Voyage of the i. 380 and 381. 
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Again, in describing his voyage along the Polar Sea, near the 
Liachof Islands, lie says : The trawl-net brought up from the 
bottom some fragments of Mammoth tusks, and a large number 
of pieces of wood, for the most part sticks or branches, which 
appear to have stood upright in the clay, to judge from the 
fact that one of their ends was often covered with living 
bryozoa/’ ^ Tha.t this was the kind of food upon which the 
Mammoth fed, we can more or less also conclude from the 
structure of its molar tiicth, a subject upon which Dr. Falconer 
has written with his usual skill. Different degrcios of power 
are giv(*n to tliese implemcrnts by the number of plates in each 
tooth, and by the extent of each tooth which is brought into 
ojiei-atioii at the same time, the greater the number of jilatos work- 
ing, tlie more powerful the triturating surfaces/^ Estimated 
thus, the African elejihant liasonly about one -half the masticating 
power in its grinders that the Indian elephant and the Mammoth 
have, “As the powers of trituration are feebh^st in the African 
species, so its food is, in point of fact, softcjsl, consisting partly 
of roots, and in a g]*eat measure of the leaves of succul(3iit plants, 
Buch as the Portugese aiVa or spekboom. The food of tho Indian 
elojilianl consists more of branches, and is more silieioiis, often 
containing a greater projiortioii of foreign matter, as sand about 
the roots of grass(‘s, and young bamboos {Sarrlhtrinn sj)fndtt~ 
nauni), and its molars are the most powj/rfiil grinding instru- 
ments of aiiy.’^ 'J^lie difference betw(‘eu its teeth and those of 
tho ^laminoth, amounting to that between a coarse file and a 
fine om*, ]ioints, us J\Ir. ^liirray urges, to tho Mammoth’s food 
being the young twigs of soft-woodc^J conifers.'’ This co-rela- 
tion of structure and use seems to bo very w'oll made out in the 
case in these teeth. ^J'lms, to again quote Mr. Murray, “ When 
the Indian elejiliaiit is domesticated, or kept in men:igeries in 
this country, whei’c it is fed upon carrots and turnips, corn 
and hay, instead of hard bi'aiiclilets and silicious grasses, 
the result is that the grinders fall out of repair. The cement 
or setting in which the enamel rests is not worn away 
and instead of being like a coarse, rough fije, the tooth degene- 
rates into a smooth surface like polished marble. The anterior 
portion of the tooth is not worn away as it should be ; the next 

^ Voyage of the Veffa, i. 420. 

*’ Distribution of Mammals, 18 1 . 
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tooth presses forward at the rate of growth allotted to it, and 
which corresponds to the normal detrition of the tooth before 
it, each lamina of which breaks oflF and falls out as it roaches 
the front of the jaw, but as that has been unnaturally retarded, 
the capsule of the back tooth, instead of remaining distinct, 
becomes united with the uncalcifiod back portion of the cap- 
sule of the tooth in action, and the two separate molars are 
fused into one unwieldy mass, covered by a continuous shell of 
cement ; of course disease and its attendant, death, follow in the 
train. Speedy extinction, instead of wide extension, would be 
the result of introducing an animfil to a new country under such 
circumstances, whether the tooth were too powerful or not 
sufficiently so, unless nature had the power contended for, of 
remedying the defect by altering her machinery, that is, by 
devc‘lo])ing all the individuals exposed to the new condition 
into a new species.^’'* 

The arboreal nature of the food of Iho Mammoth, is again 
]>roved by the inordinate length of its tusks as con- 
trasted with th(} short tusks of the grass-eating Indian elo- 
jhant. In order to get its food, Sir S. Baker tells us that 
the African elephant uses its tusks to uproot the largo mimosa, 
&c., and, says Dr. Leith Adams, as many of the acacias are llat- 
headed, the richer portion of the foliage being confined to tho 
to])inost branches, it can bo readily understood that powerful 
levers would be needed to overthrow the larger trees ; accord- 
ingly tho tusk of the African elephant is larger than that of 
the Asiatic.^ The Ceylon elephant as a rule is destitute of 
tusks. On the othfir hand the enormous recurved tusks of tho 
^lammoth, having a contour of fully three-quarters of a circle, 
would be quite useless for uprooting trees, and we may suppose 
that their hooked extremities wore used for pulling down 
and retaining tho branches of lofty coniferous and other trees, 
while the trunk was employed in stripping them of verdure. 
As we shall see, the more northern examples of the Mammoth 
had smaller tusks thau those found further south. The tec^th 
of the Mammoth, ihen, point to its having lived on the woody 
twigs and small branches of such trees as grow in temperate 


(leo^^rapliical Distribution of Mammals 185. 

' Adams, Nat. Hist, and Arch, of tin* Nile Valb^y, 231. 
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regions. IVecisely the same story is told by the debris of the 
food of these animals which we can recover.® 

I am not aware that the contents of the stomach of any 
Siberian Mammoth have been hitherto examined, and we are 
reduced as to actual evidence of food to the results obtained 
from an examination of the fissures of the teeth of the rhinoce- 
ros. This has been made by several observers. Brandt found 
bits of coniferous wood^ and leaves of some kind of fern, and 
remains of a seed of a polygon aceo us plant. C. A. Meyer 
found the seed of an EplioAlra. Mercklin distinguished the 
wood of a willow. The most elahorate examination of such 
frail debris was made in 187G by M. Von J. Schinalliauseu ; 
he found in some brown matter scraped from a rhinoceros^ teeth 
from Irkutsk remains of monocotyledons and dicotyledons, and 
recognized traces of a graminaceous plant, and of an ericaceous 
one, the latter probably Vacciniam Vitis Idma. Among the 
remains ofconifera) were those of a Picea (? ohocata), oi‘ an Abies 
(? sibiriva), of a Larijr (? siblrint), of a IJchiUfy of a Ealixt, and 
of an Epkedray all plants still thriving in Southern Siberia.® 
'.riiero can be no doubt that this is the debris of the food 
of the animals in whoso teeth it has occuiTod, and that it is 
perfectly consistent with the vegetable remains occurring in the 
same beds with the ^Tammoth in Northern Siberia, and incon- 
sistent with what is found on the surface of the tundra at this 
moment. 

Trees are not the only df^iris of the life conteraporary with 
the Mammoth which may be accepted as a kind of ther- 
momctcT. In the frcsh-watiT de^^osits in which the bones are 
found there are also fresh-water and land shells which tell the 
same stoi y. 

Schmidt found Helix Schrencld in fresh- water deposits on the 
tundra below Dudiusk and beyond the present range of trees. 
Lopatin found shells of it with well-preserved colours, 9^ 
further south, in hit. G8° and G9^, within the present range 
of trees at the mouth of the Awamka. The most northern 
limit hitherto known for this shell was in lat.^O® N., where they 
were found by Maak in gold-washings on the Pit. 

In the fresh-water clay of the tundra by Tolstoi Noss, 

^ Adams, Nat. Hist, and Arch, of the Nile Valley, 231. 

■' bull. St. Pet. Acad. vol. xxii. p. 291. 
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Sclimidfc found Planorhis Valvata cridata, and Liiuiuva 

ail j’icul aria, in a sub-fossil state ; Gyclas calyculata and Valoata 
pischialis he found thrown up on the banks of the Yenissei, and 
on a rotten drifted trunk, Limcuv agrcstis. Anodonta unatina 
he also found on the banks of the Yenissei as far as Tolstoi 
Noss, but no further ; Pisidiuni fontinale still lives in the pools 
on the tundra, as does Succinea pntris, on the branches of the 
alnaster on the Brjochof Islands.^ 

Again, he says, speaking of his journey from Tolstoi Noss to 
Dudiuo, On the top of the tundra is often found NoaVs 
wood and peat moss with Planorhis Limncea, and a large species 
of Ileliv which I have never found here alive/^ ® 

The evidence, then, of the debris of vegetation and of the 
fresh-water and land shells found with the Mammoth's 
remains, amply confirm the a priori conclusion that the 
climate of Northern Siberia was at the epoch of the Mam- 
moth much more tennperato than now. It seems that the 
botanical facies of the district was not unlike that of 
Semthern Siberia, that the larch, the willow, and the alnaster 
were probably the prevailing trees, that the limit of woods 
extended far to the noi*th of its present range, and doubtless 
as far as the Arctic Sea ; and that not only the mean tempera - 
ture was much higher, but it is probable that the winters wore 
of a temperate and not of an Arctic type. 

This conclusion, which is endorsed by such good observers 
jis llaer and Brandt, Schmidt and Nordenskiold, was, so far as 
1 know, first formulated by Sarytehef, with whose words I will 
close this chapter 

“ A natural question here arises which is entitled to con- 
sideration. How could these animals have inhabited a dreary 
climate so ill-suited to them, where the cold is intense ? Some 
are of an opinion that they are not natives of the place, having 
been brought hither from warmer countries in early ages for 
military purposes ; others conjecture that they were trans- 
ported hither in the universal deluge, but both suppositions 
appear to mo to be untenable. Such marshy, unfruitful, and 
mountainous countries as these are could never have been 
witness to any war&re in which elephants or the like unwieldy 

* Bull. St. Pet. Acad. vol. xiii. p. 130. 

* Id. xi. 88. 
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animals were used j since the horses hero, which are inured 
to every bind of fatigue, are frequently unequal to the task of 
travelling in these uneven and slippery tracks. Nor is it more 
probable that any deluge (particularly at the very remote 
period of the universal deluge) could have carried animals 
with it to the distance of 5000 versts, which now separate this 
country from a warmer climate. For my own part, I am rather 
inclined to attribute this phenomenon to some extraordinary 
change in the globe, and suppose that the elements in this 
quiirtcr of the world were once more congenial to those animals 
than at present, and with this suggestion I shall leave the 
matter to the decision of the mituralist.” ■' 

■* Savytchcf’8 Travels, Pliillips’ Collection, v. 39. 
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CHAPTER IV. 

MAMMOTH M'DMMIES AND THEIK LESSONS. 

** Scarce fi oin his mould, Behemotli, biggest born of earth, 
Upheaved liis vastness.” 

. Millon VII. m. 

Stories of living Mammoths among the Siberian tribes and Ihe Chinese — 
Mammoth and rhinoceros carcases which have been described — Proofs 
tliat such carcases have been continuously frozen since they were buried — 
Theories which have been proposed to account for this — Evidence they fur- 
nish that the change of climate in Siberia was sudden and continental— 
This view the view of Biuddand, Cuvier, and D’Archiac. 

We have reached this point, that when the Mammoth lived in 
Northern Siberia the climate was temperate and equable, 
while now it is too severe for several months in the year to 
support life, and is marked by great variations and changes 
between summer and winter. How and when was this change 
])roduccd ? To answer this question wo must make an appeal 
to another set of facts than those which have hitherto occupied 
us. 

As I said at starting, one of the most curious and abnormal 
phenomena connected with the Mammoth is the finding, in 
many cases, of its soft parts intact and preserved as freshly as 
if it had died yesterday. As this is a most interesting and 
important fact I will bring together such examples as I 
have been able to meet with. 

Ysbrand Ides, who travelled to China in 1692-95, tolls us 
that among the Yajjuts, Tunguses, and Ostiaks, it was reported 
that the Mammoth continually, or at least, by reason of the 
very hard frosts, mostly lives underground, where it goes 
backwards and forwards, to confirm which,^^ he says, they 
tell us that when one of these beasts is on the march and after 
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he is past, the ground sinks in and makes a deep pit. They 
further believe/*^ he adds, “ that if this animal comes near the 
surface of the frozen earth so as fco smell or discern the air, 
he immediately dies, whence the reason that several of them 
are found dead on the high banks of the river, where they 
unawares come out of the ground/^ * 

Strahlonberg, speaking of this legend, says that they were 
amphibious creatures, which is currently believed by the 
Siberian populace. I have always looked upon it to bo a fixblo, 
nor have I ever met with two accounts of that matter which 
were of a picce.^^ ^ 

Witzen tells us how the animal was reported to bo of a 
dark- brown colour, aud as omitting a great stench. It was 
seldom seen, and when seen it was deemed an ill-omen. Its 
tail was like that of a horse, and its feet short. Ho speaks of 
these reports as mere drivellings, aud does not apparently 
credit them.* 

Ludolf, in the appendix to his llussiau Grammar, in 
describing the Mamnioth^s teeth, says the Russians believed 
them to be the tooth and bones of an animal living under- 
ground, larger than any one of those above ground. They 
used it in physic in lieu of aud for the same purposes as uni- 
corn's horn. Ludolf says he had been presented with a piece 
by a Russian of position recently returned from Siberia. Ho 
adds that the more sensible among the Russians affirmed them 
to be elephant’s tooth, brought thither at the time of the 
Deluge.^ 

Laurence Lange, in his narrative of a journey to China, 
speaking of the Mammoth, says that some pretended that 
there lived under the ground a groat beast which they call 
Mammoth. Lange himself calls it Mamant, and says it cannot 
boar contact with the air nor light. They say it has a great 
horn in its forehead, which it uses to excavate the earth in 
front of it, and that the bones resembling elephant's tusks 
which are found in the ground are these horns.” Ho adds that 
those curious in natural philosophy identify the animal with 

1 Ysbrand Ides* Travels, 26. 

* Op. oit. 404. » Op. cit. 742 

< Sir Hans Sloaue, Phil. Trans. Ahs. 6, ii. 208. 
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fiohemotli mentioned by Job. What is said of the latter that 
it hid away in dark and marshy places answers to the marshy 
districts of Siberia where the remains of the animal occur, 
while what Job says of it that it was captured by the eyes, 
accords with the Siberian tradition that the Mammoths die 
directly they see the light.^^ ^ 

In the same work we are told how the Swedish prisoners 
who were banished to Siberia got their livelihood by turning 
snuff-boxes out of Mammoths^ teeth, and it also names 
Mammoth ivory among the commodities of which the Czar had 
a monopoly. 

In 1716 a Swedish prisoner and captain of dragoons, called 
Johann Bernhard Midler, wrote a memoir on the manners and 
customs of the Ostiaks, which ho sent to St. Petersburg. In 
this, speaking of the Mammotlds tusks, ho says : Some think 
they are the horns of a great animal which lives underground 
in low marshy places, which only feeds on mud and carves a 
way for itself with its horns through the ground, but when it 
reaches a sandy place the sands press round it so much, that it 
is unable to disengage itself on account of its weight. It is 
consequently unable to get out and perishes. Many pooplo 
luivc assured mo that they have seen these animals beyond the 
Beresowa in caves in the high mountains. According to these 
d(‘scriptions they are enormous, being four or five ells high, 
and three fathoms in length. They are of a grey colour, with 
a long head, broad forehead, and two horns on each side just 
above the two eyes. They can move and cross them one over 
the other at their pleasure. They can lengthen themselves 
out when walking and contract themselves into a small com- 
])ass when they please. Their legs in size resemble those of 
the bear.^^ Muller goes on to say that too much depen- 
dence is not to be placed on these stories of the natives, 
who are not skilled in inquiries of this kind, and are only 
curious about things that pay.® 

Bell of Antermony, who made a famous journey across 
Siberia to Pekingi in the years 1715-22, says of the 


* Lorenz Lange’s lleise nach China, Voranderte Russland, ed. 1721, 
77, 78. 

® Id. 179 and 180. 
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Mammoth : The vulgar really imagine the Mammon to be 

a creature living in marshes and underground, and entertain 
many strange notions concerning it. The Tartars tell many 
fables of its having been seen alive. ... I have been told 
by Tartars in the Baraba that they liave seen this creature 
called Mammon at the dawn of day near lakes and rivers ; 
but that on discovering thorn the Mammon immediately 
tumbles into the water, and never appears in the daytime. 
They say it is about tlie size of a large elephant, with a mon- 
strous large head and horns, with wdiich he makes his way in 
marshy places and underground, where he conceals himself 
till night. I only mention these things as the reports of a 
superstitious and ignorant people.*’ ^ 

Tatischef tells much the same story. Ho suggests further 
that the tusks may after all be horns, and cites in support of 
such a view the Chaldee version of the Bible, where Behemoth 
is said to have movable horns.® 

Leopold von Sehrenck, who visited the Sarnoyedc country, 
and wrote an account of two skeletons found there, which ho 
])ul)llshed in the Bulletin of the St. Petersburg Academy, says : 

The Mammoth, in the conception of the Samo}a‘dos, is a 
gigiantic beast which lives in the depths of the earth, where 
it digs for itself dark pathways, and feeds on earth. In 
their S2ie(?ch they also call it lengora, i.e. stallion of the earth, 
or, in other words, the lord or master of the earth. They 
account for its corpse being found so b'csh and 'well preserved 
on the ground that the animal is still a living one. Death, 
however, they contend, is the fate of any one who has the 
misfortune to meet on his way with the bones of the Earth 
Master ; and if he is to ward off this penalty he must sacrifice 
a reindeer to the Dannons (Tadelziun).** This entitles him 
further to take possession of the bones, and to use or sell 
them as ho pleases. The inhabitants of the eastern part of 
the Government of Archangel give the name of Jenjaiiid 
(Mammoth bones) to all the bones of beasts of the primitive 
world that occur in their country.® % 


Bfll’s Travels, cd. 1788, ii. 104. 

Acta Selec. Up.sal. 40, vol. ii. for 1725, 15(>, i&c. 
Bulletin, St. Pet. Acad. iii. 355. 
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Such are the legends which the unsophisticated dwellers by 
the Polar Sea have invented about the great beasts whose 
carcases they sometimes find. I have reported them from the 
earliest versions which reached Europe, and in them wo seem 
sometimes, as Nordenskiold has suggested, to have a confusion 
between the Mammoth and the Narwhal, but in the main, the 
legends no doubt have grown up around the groat mummies 
which the melting ico sometimes discloses. These northern 
Sagas found their way eastwards as well as westwards. In the 
years 1712-15, a Chinese embassy traversed Siberia on its 
way to the Volga, to try to induce the Torguts, a tribe of 
Kalinuks who had settled there under llussian protection, to 
return to their old homes on tbo Chinese frontier. Tu Li 
Shin, the envoy, in ri.'fereiice to Yenisseisk says : In the very 
coldest parts of this northern country a species of animal is 
found which burrows under the earth, and which dies if it is at all 
exposed to the sun and air. It is of great size and weighs 
10,000 kin (a kin being about a third more than an English 
pound). Its bones are very white and shining like ivory. It 
is ii'^t by nature a powerful animal, and is therefore not very 
ferocious. It is found generally upon the banks of rivers. 
Idle Uussians collect the bones of this animal, in order to make 
Clips, saucers, combs, and other small articles. The llesh of 
th(? animal is of a very refrigerating quality, aud is eaten as a 
remedy in fevers. The foreign name of this animal is Ma-inen- 
tu-va (i.o. Mammoth) \ we call it Keeshoo.” ^ 

This memoir was publishod with the Emperor’s sanction 
in the years 1723-26 at Peking, and was translated into 
English by Sir George Staunton in 1821. The Emperor was 
Kienlung. His predecessor, Kanghi, 1602 — 1722, wrote mter 
alia a treatise on Physics and Natural History which was 
translated by the Jesuit father Cibot in the fourth volume of 
the Meins, concern, les Cliinois, 452, &c. In this is a para- 
graph headed Fyn Shu, which reads as follows : — 

“ The cold is excessive and almost continual on the coasts 
of the Northern Seai^beyond the Tai Tuung Kiang. It is there 
that is found the animal Fyn shu, whose appearance is that of 
a rat, but which is as big as an elephant. It lives in dark 


* Staunton’s Narrative, 70, 71. 
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caverns and shuns the light. Ivory is obtained from it as 
white as that which is got from the elephant, but easier to work 
and which does not split. Its flesh is very cold and excellent 
for cooling the blood. The ancient book ^ Shin y King ^ speaks 
of this animal in these terms : ^ There is in the furthest north, 
among the ice and snow which covers that region, a rat (Shu) 
which weighs as much as 1000 lbs. Its flesh is very good for 
those who have been overheated.^ The work ^ Tsee Shu ^ calls 
it Fyn Shu, and describes a smaller animal, only the size of a 
buffalo ( ? the rhinoceros), which burrows like a mole and shuns 
the light It dies when it sees the sun^s rays or oven thoso 
of the moon.^* * 

Olfers concludes that this account of Kanghi is independent 
of that of Tu Li Shin. He quotes from a work called the 
Hi Chao Sin Yu,’’ a passage where it is stated that the Close 
(i.e. the Russians) who had recently visited China reported that 
the frozen sea washed their country, and then quoting the 
words of the Emperor about the big rat found there, makes 
him go on to say '^tho natives manufacture plates, bowls, and 
jugs out of the ivory,” adding, I have seen those things myself, 
and therefore believe the account.’^ 

It is clear, however, that Mammoth ivory was known to the 
Chinese long before this. Strahlenberg tells us expressly 
that a great number of the teeth were taken to China. When 
Tilesius wrote his famous memoir on the Mammoth, Klaproth 
supplied him with some curious information from Chinese 
sources. Ho says that when he was at Kiachta on the Chinese 
frontier in 180G he learnt from several Chinese that Mammoth 
bones were known to them and were called Tienshuya, “teeth 
of the mouse Tien shu/’ He goes on to say that the great 
natural history written in the sixteenth century, and entitled 
the Pen Tsao Kan Mu, says : The beast Tien shu is 
mentioned in the ancient ceremonial written in the fourth 
century B.C., and is called Fyn shu and In shu, i.e. ‘ the self- 
concealing mouse.^ It is found in holes in the ground, has the 
appearance of a mouse, but is as large as a buffalo. It has no 

3 Mems. &c. loc. cit. iv. 481. Tai Tung Kiang in this notice means the 
river east of Tai, wherever Tai may be. The Shin i King is one of the five 
ancient Chinese classics, while the Tsee Shu belongs to the six smaller classics. 

» Olfers, 69, 70. 
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tail, and is of a dark colour. Its strength is very great, and it 
digs itself into holes in the ground in hilly and ivoody places. 
Another writer says the Fyn shn frequents only dark and 
solitary places, and dies when it sees the rays of the sun or 
moon. Its feet are very short in comparison with its bulk, so 
that it travels only with diflSculty. Its tail is about a Chinese 
ell long, its eyes very small, and its neck crooked. It is also 
stupid and inert.^' In a great flood on the River Tan Shuan 
Tiu in 1571, many Fyn shu appeared on the plain.'‘ 

Olfers has collected a number of otlior passages which go 
to show that the name Fyn sIm was applied in a somowliat 
indefinite way by the Chinese, and connoted several burrow- 
ing animals, but tlie specific details above quoted are unmis- 
takably l eferablc to the Mjiinmotli.® 

Those (extracts seem to show that the Chinese had a know- 
ledge of Siberia and its products from a very early time, a fact 
not otherwise improbable, since the bronze objects which occur 
so frequently in the primitive graves near Yenisseisk show 
most unmistakable traces of Chinese influence. I may add 
that the throne which Carpini devseribes as having been made 
for the gi-eat Mongol Khan Knyuk by the jeweller Cosmas 
out of ivory [trouvn^ antnn eratde ebore, mirabillkr ficidpfns) was 
doubtless made from fossil ivory, showing it was well known 
in Mongolia in tlie thirteenth century.” 

In concluding this notice of the Sagas current among the 
unso])histicat()d Samoyedes al)out the Mammoth, it is curious 
to find them actually affecting serious scientific students. A 
meeting of the American Association for the Promotion of 
Science some time ago was startled by news that Mammoths 
were still living, and that a Cossack had traced some to their 
haunts. Ihis sensational news, I need not say, was not con- 
firmed. 

Mr. Skertchly, in his recent work on the Fen district, in 
which he has embodied so much valuable and interesting 
information, lias gravely suggested that it is possible Mammoths 
may have been living quite recently in Siberia, grounding his 

J Klaproth, note to Tilesiua, Mems. St. Pet. Acad., 5th ser. vol. vi. 
*•9—411. 

■ Op. cit. 70-73. 

‘ Sep Carpini, cd. d’Avezac, 761— 7f>3. 
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argument on the above-quoted passage of Bell. I need not 
say that no Russian naturalist holds such a view, and that the 
popular legends are undoubtedly the natural outcome of the 
remains of these huge beasts being found under such abnormal 
conditions. 

I will now collect such notices as I have been able to find of 
the recorded instances where the soft parts of the great pachy- 
derms have been discovered. 

Ysbrand Ides, who was sent as an envoy from Peter the 
Great to Cliina in 1 01)2-95, met on his way through Siberia 
with a man wlio was engaged in collecting fossil ivory, and 
who told him lie had once seen the head of a Mammoth pro- 
jecting from tlie frozen ground, which, with the help of some 
companions, he cut off. The inside of the head had decayed, 
but lie secun'd the teeth, which he says were placed before 
its mouth like those of an elephant. He also took some bones 
out of its lunid, und cut off a foot of the gii'th of n man, of wdiich 
he took some to 'JVugan, i.e. Turuchausk. The bones of the 
head were somewhat red as if coloured with blood. Ysbrand 
Ides knew these elephants were found imbedded in the frozen 
banks of the rivers.' 

Ill the passage already quoted from Witzen, it is stated that 
the bodies of the Mammoth when found were of a brownish 
colour and emitted a great skmch.** Laurence Lange reports 
how sevi'ral people worthy of credit had assured him they had 
seen tlu' horns (•‘</V), skulls, and bodies of the animal wdth flesh 
and blood still remaining, adding that if it were thought 
necessary it would be easy to collect together a perfect 
skeleton.” 

Muller says that many times it had been noticed that the 
bones of the JMammoth were bloody when the roots were 
broken, and that a cavity tilled with clotted blood was often 
to be seen near the end.* 

Tatischef tells us that the natives reported the finding of 
very fresh bones still coloured with blood. He was director 
of the Siberian mines at the beginning of the last century. 

Dr. Daniel Gottlieb Messersclimidt was sent by Peter the 


' Ysbrand Ides, 25, 2G. 
” Ver. Russ., loc. cit. 


** Op. cit. 742, 
* Id. 160. 
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Great to study the natural history of Siberia. He brought 
back some interesting information about the Mammoth. It is 
a very quaint circumstance that before leaving Siberia, in 
order to answer the cavils of the sceptical, ho should have got 
a solemn confirmation of some of his statemonts put down in 
writing by an eye-witness, which is printed in the fortieth 
volume of the Philosophical Transactions, 138, and which runs 
as follows : — 

Whereas Mr. Messersclimidt entreated me to let him know 
where the head of the Mammoth with its teeth and other 
parts were found; as I was an eye-witness to the digging it 
up I thought proper to give him this short account thereof in 
writing. That head was found by a certain Russian soldier, 
WasiH Erlow, on the eastern bank of the River Indigirka, not 
far from the rivulet Wolokowoi ItncKoi. After it was dis- 
covered, I, being at leisure, was present and an eyc-witiicss to 
the digging up of this skeleton or bones ; and further likewise 
on the other bank of the same river, which bank is named 
Sztanoiyar, I saw a piece of slcln patrifiedt appaanrig out of the 
side of a sand-h ill, which wtis pretty large, thlrk-sct, mid brown, 
somewhat resembling goaVs hair, which shin I could not take far 
that of a goat, hut of the Behemoth; inasmuch as I could not 
appropriate it to any animal that I knew. ^JUiis I certify by 
this Latin testimonial for the present and even hold it my 
duty to give a more circumstantial verbal account thereof 
whenever her Imperial Majesty shall be graciously pleased to 
lay her royal commands on mo. 

(Signed) Michael Wolochowicz. 

Dated at Irkutsk, 

^^Feb. 10, 1721,^^ 

Khariton Laptef, who travelled along the northern coast of 
Siberia during the reign of the Empress Anno, 1739-43, 
writes : ‘‘On the banks of several rivers on the tundra, wholo 
Mammoths with their tusks are dug out with thick hides on 
them. Their hair fed bodies are, however, rotten, while the 
bones, except the tusks, are also decaying.” He describes the ’ 
heads of the animals as like those of a horse, while their teeth 
were thick, flat, and not longer than three inches, a description 

G 
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which made Middendorf suppose he had seen the heads of the 
fossil rhinoceros, which are like those of a horse.® 

It is probable he confused the two animals, of which he had 
heard or seen specimens. 

The next notice we have of the finding of one of these 
preserved animals refers to the Rhinoceros antiquitatis and not to 
the Mammoth. A head and foot of the rhinoceros were taken 
to Pallas, when he was at Irkutsk in 1772. The complete 
animal was measured in situ, and was 3| Biissian ells long, 
and calculated to be ells high, and was a full-grown animal. 
It had been found the winter preceding by the Yakuts while 
banting near the Vilui, about sixty-four versts below Yakutsk, 
and it had then begun to putrefy. The head and three feet 
wore sent to Irkutsk, and a fourth foot to Yakutsk. One of 
the feet was destroyed by being dried too quickly ; the other 
remains wore described in a well-known memoir by Pallas, and 
later by Brandt. They are still to he seen in the Zoological 
Aluseurn at St. Pot('rsburg. Pallas did not himself visit tho site 
where the remains were found, but was told by a person who 
had sent them to him that the carcase was found buried in tho 
sand a fathom from the water of the river, and four fathoms 
from the high, steep bank. It was covered with a thick 
hide, over which were scattered tufts of hair. There was 
some substance still remaining in the cavity of the skull, and 
the eyeballs were still partly preserved. Under the skin were 
also here and there portions of the putrified flesh. There 
were also remarkable remains of the tendons and cartilages in 
the feet where the skin had been removed. The head had 
lost its horn, and the feet their hoofs.® 

In 1787, Sarytschef, who accompanied Billing in his well- 
known journey through Siberia, was sent in company with Dr. 
Merck and others from Sredne Kolyrask to Yakutsk. 

He tells us that the inhabitants of Alaseisk, a small town of 
the Alaseya, told him that about a hundred versts from there 
the river had washed out of its sandy bank the skeleton of a 
great animal, of which only one-half was visible. " It was 
apparently about the height of an elepfiiant, in an upright 

8 Baer. 

® Fallas de Reliquiis Animalium per Asiain borealem, &c. Nov. Comm. 

St, Pot. Acad. xvii. 676. See also Pallas, Voyages, iv. 131, 132. 
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position, and in an entire state, still retaining its skin, and, in 
some places, its hair. Mr. Merck had a great desire to see 
this creature, but was prevented from gratifying his wish by 
a heavy fall of snow that had just taken place, combined with 
the immense circuit it would have occasioned in our journey. 
The circumstance of a whole animal having been found on tho 
coast of the Frozen Ocean was a groat curiosity, as we had 
never heard of anything more than single bones and tusks, 
which are frequently collected, and form a branch of commerce 
for a company of Russian merchants.’^ 

. About tho same time, or even earlier, a Mammoth covered 
with hair was found at the mouth of tho Lena, for when 
Adams’ specimen was discovered, the Tungus told him 
that their fathers had told them that one of their number 
had seen a similar animal, aud h;id tlum immediately 
died with all his family. Tho new discovery he deemed an 
evil omen, and fell ill. 

In .1805, when Tilesius was on his way to Kamskatka 
with Krusenstorn’s expedition, he was told by Patapof, the 
captain of a Russian ship, who was carrying provisions from 
Okhotsk, that ho Ijad a short time before seen a Mammoth 
with a hairy skin, on the shores of the Polar Sea, and as 
evidence ho sent Tilesius a bunch of its hair, which ho in turn 
sent on to Blumenl)ach. Adams speaks of another similar 
find t-wo years before his own discovery on the banks of the 
Lena a long way from the sea. 

We now arrive at tho famous Mammoth with which the name 
of Adavns is so associated. Adams was a botanist, who was 
at Yakutsk in 1806, when he heard that a Mammoth with its 
flesli, skin, and hair intact, had been found on a peninsula at 
tho mouth of the Lena. On going there ho learned that a 
Tungus chief named Ossip Schumakhof, in a journey to the 
borders of the peninsula of Taraut in 1799, had noticed a 
hummock or lumpy hill. In 1801 this had molted away 
partially and disclosed the side of a large animal with a tusk 
projecting out. The following summer proved a very cold 
one and the animal melted very little. In 1803, the ice between 
it and the cliff melted, and it subsided on to a bank of sand 


* Sarytschefs Travels, Plnllips’ Collootioiis, v. 38. 
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lower down. In March, 1804, Schumakhof returned to the 
Mammoth, detached its tusks, and bartered them for goods 
of the value of fifty roubles. The Tungus drew a picture of 
the animal, which Adams said was very incorrect. It had 
pointed ears, very small eyes, feet like a horse, and a line of 
bristles along the back, and looked like a cross between a pig 
and an elephant. The merchant Boltunof, who saw the car- 
case in 1803, before it had decayed, mentions that it had a 
long snout between its tusks, i.e. a trunk. Adams did not see 
it till 1806. In the meantime the dogs of the Yakuts and the 
wild animals had eaten its flesh, and Adams found little more 
than the skeleton, of which one of the fore-limbs was lost. 
The backbone, a shoulder-blade, and pelvis, and the rest of 
the extremities were still united by thin ligaments, the 
skin on the head was dried up, and a bunch of hair remained 
on one ear. In the left eye he thought he could distinguish the 
pupil. The brain was found in the skull, but it was dried up. 
The under lip had been torn, and the upper one, having been 
destroyed, displayed the molars. The nock was furnished with 
a long mane. 

The skin of the side on which the animal had lain was still 
covered with thick hair. Adams secured a portion of this 
hide, which was so heavy that ten men with difiiculty dragged 
it on to the bank. Ho also collected a pood of long hair, 
which lay scattered about the ground round about. These 
remains are still in the Zoological Museum at St. Petersbuig. 
Some of the hair and skin was sent to Sir Joseph Banks, and 
deposited in the Eoyal College of Surgeons. When Adams 
found the remains they were about 100 paces from the 
steep bank from which they had slid down. This bank was 
from thirty-five to forty fathoms high, and the Tunguses 
reported that the animal lay at first at a depth of seven fathoms 
from the surface. 

The delta of the Lena has undergone considerable altera- 
tions, but the site of the discovery may still bo made out. It 
is on an island marked as a peninsula in WrangelPs map, 
but which appears as an island on the staff survey map of 
the Eussian Government issued in 1855. It lies in the 
Polar Sea opposite the little station of Kumak Surka on the 
Lena. Its northern point is called Myss Bykofskoi, and its 
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southern one Myss Mostach (the Manstai of Adams). Norden- 
skiold calls it the Tamut peninsula. 

In 1840, an entomologist named Motschulsky was at 
Tobolsk, where he was told by the Samoyodes that the spring 
of the previous year had been very wet. This had washed 
away a portion of the bank of the Eiver Tas, a tributary of tho 
Yenissei, and exposed the body of a frozen Mammoth. They 
had seen its head and one of its tusks, the latter of which they 
had detached and sold at Obdorsk. They reported that from 
the jaws of the animal there projected a tongue as long as 
that of a one-year-old reindeer, by which they no doubt meant 
the trunk of tho animal. They also spoke of its flapping ears. 
Some difficulty has arisen about the exact locality of this Mam- 
moth, as no such river as the Tas falls into the Yenissei, and 
Baer suggests that the Samoyedes may call the wide outlet 
of the latter river by that name. At all events, a merchant 
of Berezof, named Trofimof, undertook to bring the remains to 
Obdorsk, which ho did, and they were found by him not far 
from tho Yenissei, about seventy versts from its outfall into the 
sea near a cliflT. This skeleton was removed to Moscow, and still 
remains in the museum there. Portions of hair, which was 
red and stiff like horsehair, and probably came from its mane, 
and about six pounds of the flesh still remained on it, upon 
which Professor Glebof has written.^ 

In 1843, Middendorf found the remains of a Mammoth ne*ar 
the River Taimyr, only fifty versts from the Polar Sea, in about 
75° N. L. He describes the animal as but half grown. Its flesh 
had nearly decayed away, and the bones were soaked through 
from the great moisture of the clay in which they lay. They 
still retained their form, however, and it was clear tho flesh 
had decayed away on tho spot, from there beiug found there 
two inches thick of a dark-brown mud, which surrounded tho 
bones, which had a strong ammoniacal smell, aud was clearly 
decayed animal substance. The banks of the river were about 
six fathoms high, and consisted of coarse sand containing 
boulders of various kinds of stone from the size of a nut to 
that of a man’s head. Halfway up the cliff in the otherwise 
unstratified sand, was a layer an inch thick of fine-grained 


^ Baer, op. cit. 285 ; id. 275, 276. 
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peat mixed with coarser sand. Higher up, and five to seven 
feet below the surface, lay the remains of the Mamnioth 
in a layer of sand mixed with clay. The boulders did 
not apparently reach so high. The animal lay on its left 
side.® 

A Mammoth was found some time between 1840 and 1850 
in the circle of Yakutsk. It is mentioned in a notice by Herr 
Schtschukin, who had lived long in Yakutsk, and was after- 
wards in con*espon donee with the place. It was probably the 
same animal of which a foot is preserved at Irkutsk, and 
was mentioned by Schrenck. It was well preserved when 
found, and had a mane of long hair reaching from the neck 
to the tail. Like most of the others, it was found in tho 
bank of the river, which had been undermined by floods. The 
Archbishop of Yaroslaf reported that tho animal had been 
found by a missionary named Khitrof, who said that it had 
a shaggy mane, and that its head was covered with hair; 
remains of its food between its teeth consisted of twigs of 
trees.^ It seems this Mammoth was. found on the banks of the 
Kolyma.® 

Baer was told by the doctor, Alexander Golubef, who had 
practised long in Yakutsk, that about 18G0 or 1862 the 
Yakuts had found a huge beast covered with skin on tho 
banks of the Wilui, where it falls into the Lena, which they 
reported to the Yakutsk merchant, Ivan Platonovitch Koles- 
sof. 

A Yurak, who was looking for his reindeer on the tundra, 
near the Bay of Tas, noticed projecting from the ground a 
horn (so they call the Mammoths' tusks found in Siberia). In 
order to secure this he scraped away as much as he could of 
tho earth, and disclosed the head of a great beast. Having 
drawn or broken off the tooth, ho detached also a portion of the 
hide as evidence, which he gave to the village elder of Dudinsk, 
Athanasius Koschkarof, who passed it on to the overseer,^ 
Sotnikof, who showed it to Ivan Maksimof, an engineer on 
one of the steamers on the Yenissei, who again communicated 
the important news to M. Stephen Gulayef, and ho to the 

® Middendorf, iv. 272— 274, note. 

7 Bull. St. Pet. Acad. x. 118, 362. » Id. 302 . 
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Kassian naturalist^ K. E. Von Baer. The news was communi- 
cated in a letter from Karl Maximovitch to Stephen Grulayef, 
dated Barnaul, 30th November, 1865.® 

On the receipt of this news, the Imperial Academy 
nominated a commission, consisting of the well-known names 
of Brandt, Helmerson, Schrenck, and Baer,' and it was deter- 
mined to send an expedition to recover, if possible, the skeleton 
and other remains of the Mammoth, and to take a plaster cast 
of his shape. This expedition was put under the command of 
F. Schmidt, who was ordered to set out in February, 1866. 
When he arrived in Siberia, he found that the carcase he was 
in search of had decayed. Koschkaref had visited the place in 
the spring of 1865, and found some bones and a piece of 
decayed liide only.^ The place whore the remains were found 
was on the Yamba, a small lake from which springs the River 
Gy da/ about 100 versts to the north-west of Maksimof Myss. 
The tundra about there is quite naked, alder bushes and grass 
growing apparently near the rivers. Schmidt describes tlio 
land of the Yuraks as a veritable mine of Mammoths^ remains, 
and affirms his belief that the specimen in the Moscow 
Museum came from there, from the Simovie Krestowskaya 
close to the Polar Sea. Schmidt heard of another skeleton of 
a Mammoth with hair still remaining on its head, which lay 
on the Awamskian tundra, and exposed to tho air. He 
eventually secured a number of the bones, and a quantity of 
the hair of this specimen. It consisted of long hair, probably 
from tho mane, a foot long, and short woolly hair two inches 
loiig."* 

In tho summer of 1867 another Mammoth, with its flesh and 
hide intact, was found about 100 versts from tho Polar Sea, 
between tho rivers Indigirka and Alaseya, and on a small river 
called Kovschetschaja, whose mouth is about fifty or sixty 
versts from that of the Alaseya. It was found by a Tungus 
named Foka, who spent the summer there in search of Mam- 
moth bones. Its flesh, it was reported, had been eaten by 
wild animals. This discovery was very important, from the 


® Bull. St. Pet. Acad. x. 230—234. 
' Id. 239. 

» Id. 621. 
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place where it was made, which was about the same meridian 
as New Siberia; it was one and a half day^s journey north of 
the limit of trees, and about five days^ journey from the 
Polar Sea.® 

A Yakut, who was sent by the Baron Von Maydell to find 
the remains of this Mammoth, found only a leg, with one end 
sticking in the ground, but without flesh or hide, covered 
with skin only on tho hoof ; he also found a piece of the hide 
with hair still on it the size of half a horse’s skin. 

Meanwhile news arrived at Nishni Kolymsk of the dis- 
covery of another Mammoths body. Of this but the skeleton 
remained; it lay some fathoms from the right bank, of tho 
Eiver Kolyma, 200 versts above Nishni Kolymsk, out on tho 
open ground.® 

Maydell noted the spot where the first of the three Mam- 
moths had been discovered, but when he went he found only 
a number of Mammoths’ bones. On his way to it he hoard of 
a third find. A Yakut told him that on a stream not far from 
the Kovsehetscliaja, where a former Maininoth had been found, 
he had seen the leg of a great beast, with ll(‘sh and hide upon 
it, sticking out of tho ground. This was in the summer of 
1870. Tliis lie had dotaclied by moving it backAvards and 
forwards. The site of this find Wfis on the tundra between 
the Indigirka and the Alasoya, which is very prolific in Mam- 
moths’ remains, so that a number of men are annually engaged 
in searching for ivory there. It is watered by a number of 
small rivers, the most eastern of which is the Kovsehetscliaja, 
where the second of the above-named Mammoths was found. 
Forty versts west of this is another river named the 
Schandran, where the third Mammoth was found. Maydell 
visited both places. In tho first he found a number of bones 
and a piece of the hide four arshins long and one and a half 
broad, covered in places with yellowish short hair, and longer 
hair of a brown-red colour. He then went on to the second 
Bite, where he recovered the leg which had been detached tho 
year before by the Yakut. It was broken at the knee, and, 
according to Maydell, seemed to have been detached long 
before, as the exposed parts of the bones seemed withered, and 


® Bull. St. Pet. Acad. xvi. 153. 
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of a brown colour. There was no flesh remaining, but the 
hide was intact, and ended in a rounded foot with a horny 
sole. He succeeded in finding another similar limb, and a 
mass of earth mixed with Mammoth hair, but nothing more ; 
the rest of the animal had been dispersed either by being 
dragged away by wild animals, or by being broken and washed 
away by the water or otherwise. 

Nordenskiold tells us how in 1876, guided by natives, he 
collected some fragments of bone and pieces of the hide of a 
Mammoth at the confluence of the River Mesenkin with the 
Yenissei in 71° 28' N. L. The hide was twenty to twenty- 
five millimetres thick, and nearly tanned by age. It was clear 
that it had been washed by the River Mesenkin out of the 
tundra bank. In the neighbourhood was found a very fine 
cranium of the musk-sheep.' 

In 1877, a carcaso of a rhinoceros was found on a feeder of 
the Yana, about 200 versts to the north of Werkhoyansk, 
which is perhaps tho very coldest district in Siberia. The 
head and one foot were cut off and sent to Irkutsk by a 
merchant named Gorokhof, while wo arc told the body was 
washed away by the river and lost. This find was first 
described by M. Czersky in the Memoirs of the East Siberian 
Branch of the Imperial Geographical Society The head was 
eventually sent on to Moscow, and has been described in detail 
by Schrenck in a paper read on the 17th of December, 1879, 
before the Imperial Academy of Sciences at St. Petersburg, 
and published in the twenty-seventh volume of the seventh series 
of its Memoirs, in which a photograph is given of this head 
and also of the head found in the Vilui by Pallas. Schrenck has 
shown that the more recently discovered head does not belong 
to the Rhinoceros Antiquitatis, but to another species not 
generally supposed to belong to quite the same geological 
horizon, namely, the Rhinoceros MerckiL 

This completes the list of so-called mummies of the great 
pachyderms whose discovery has been described. As they 
occur in such very demote and inhospitable districts, seldom 
visited except by the indigenous polar peoples, it is probable 
that these examples form only a tithe of those which have 


7 Voyage of the Vega^ i. 410, 411, 
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occurred daring the last two centuries, but which have not 
been recorded.® 

The preservation of the fleshy parts of the Mammoth depends 
of course upon the accident of their having lain in frozen 
ground. Where the Mammoth has been buried in unfrozen 
ground, its soft parts have decayed. Let us therefor© turn to 
^e condition of the soil in Siberia. 

Ermau's admirable work is an authority beyond question . 
He says he was assured, when at Yakutsk, on the Lena, that 
frozen earth is there found near the surface at every season of 
the year, and that the same condition of the ground continues to 
the greatest depth hitherto reached. He then goes on to 


” I ought to mention that there is an account of a very romantic discovery of a 
Mammoth’s body printed in the fourth volume of Middendorfs Travels, p. 1081. 
This has been quoted by Professor Boyd Dawkins in one of his geological 
papers, and again in his “ Early Man in Europe,” p. 100, and also by Dr. 
Southall. This notice has always seemed to me to be most suspicious. 
It describes how a young German engineer in the Russian service called 
Benkendorf, being one day in a steam-launch in the estuary of the Lena, 
came across a Mammoth which had been detached from the frozen banks of 
the river, and wiis careering about in the flood. The notice describes how 
the animal was secured by a rope, how it was examined, and the contents of 
its stomach observed, but that presently a sudden rush of water carried it 
away. The whole story is told in a vigorous style, and with a very suspicious 
resemblance to a romance concocted out of w^hat was already known about 
the Mammoth, and in fact adds little of actual fact to our previous knowledge. 

I recently looked up the notice in Middendorf, who quotes the account as 
trnstworihj’, but I confess my suspicions were not allayed when I found 
whence ho had obtained it. He quotes the story from a boy’s book entitled 
‘'Kosmos fur die Jugeiid. Blick in die Schopfung der Welt und in die 
Kulturgeschichte der Menschheit vom Anfang bis zur Gegenwart,” published 
at !Nurnberg in 1802, and wTitten by Philipp Korber, the author of many 
other works. This book I have not been able to consult, as, unfor- 
tunately, like many others, it is not in the British Museum Library. The 
account professes to be taken from the letter of a young Russian naval 
officer Benkendorf, who was born in the island of Oesol in the Baltic, 
February 23rd, 1821, and joined a topographical expedition to Siberia, whence 
he wrote several letters to Korber describing his adventures, the one wo 
are interested in being in the year 1846. It is very strange that if genuine 
no accounts of this discovery shouhi have reached thf ears of Baer or Brandt, 
Schmidt or Schrenck, who none of them mention it, and that it should be 
first heard of in a popular book for boys in 1862. Until some proof to the 
contrary is forthcoming, I shall treat this tale as a mere romance con- 
structed out of what we know about the Mammoth from other sources as 
an amusing story for boys. 
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quote an experiment which had recently been made on a large 
scale, which was quite conclusive on the point. He says Mr. 
Shergin, who was at the head of the establishment belonging 
to the American Trade Company, had much desired to have a 
well within his inclosure, while the other inhabitants of 
Yakutsk supplied themselves with water in summer from the 
Lena, and in winter by melting snow. He was at the same 
time quite convinced of the perpetual congelation of the ground, 
but still hoped to succeed, if the wells could be only dug as 
deep as they usually are in the governments of Vladimir and 
Nijni Novgorod. The work was begun at the beginning of 
summer, and continued without interruption to a depth of 
forty-two feet. But at that time — the warmest part of the 
year — the strata of fine sand and clays which formed the sides 
of the shaft wore found to be uniformly frozen hard, so that, 
instead of digging with the spade, it was found necessary to 
have recourse to the mineris pickaxe. The flakes and frozen 
pieces of earth in the interior of the well seemed perfectly dry, 
and they had to be carried up into the warm air and thawed 
before they gave any signs of moisture. Erman himself 
descended into the well when it had reached the depth of fifty 
feet, and buried a thermometer in the ground at the bottom, 
but never saw the mercury rise above — 6° E. ; and supposing 
that the increase of heat from the surface to the centre of the 
earth is as rapid from this point downwards as in other places, 
we should not expect, he says, to find water in the fluid state 
till we arrive at the depth of 630 feet, for to that depth the 
ground is frozen.' Speaking of Aldansk, on the River Aldan, 
Erman says that the people there told him that even in the 
warmest months, under sandy soil, and often at a depth of 
only six feet, layers of solid and transparent ice are found 
alternating with frozen and dry earth. ^^This is the same 
phenomenon,^’ he says, which I saw near Yakutsk, on the 
banks of the Lena, and which is also found on the islands in 
the Icy Sea.’^ ^ 

Again, speaking ofWihe crops sown about Yakutsk, he says : 
Summer wheat and rye are sown by the Russians in the neigh- 
bourhood of the towns. These fields are at that time thawed to 
a depth of three feet ; they rest on perpetually frozen strata, &c.® 

' Op. cit. ii. 366, 367. * Id. 423. » Id. ii. 370. 
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What Erman graphically reports of Eastern Siberia we know to 
be equally true of the northern seaboard of that continent as far 
as the Urals. The Yakuts, it is well known, take advantage of 
this condition of the ground, and by merely digging pits in it 
they form at once permanent ice-houses or meat-safes. This 
state of things is not limited to the valley of the Lena, but is 
found all over Northern Siberia where the bodies of Mammoths 
occur. Thus we read of the tundras about the Obi, that their 
soil is always frozen, not even in the middle of summer thawing 
beyond thirteen inches in depth.'* 

Similarly, Wrangell describes the soil a few inches below 
the surface as perpetually frozen at the other end of the con- 
tinent, in the neighbourhood of Kolymsk and the peninsula of 
Chukchi.® While speaking of the cliff facing the Polar Sea, he 
says : It consists in great measure of ice which never thaws, 
mixed with a little black earth and clay, amongst which are a 
few long thin roots of trees. 

A consequence of this perpetual congelation has been known 
for a long time, and is thus reported by Peyrere in the first 
volume of the Recuoil dcs Voyages au Nord,^^ p. 1C7. When 
speaking of the dead in Greenland, he says: Those who 
have been buried for thirty years are still as beautiful 
and undecayed as if they had only just died. Altogether 
Greenland is an excellent land for the dead, who never decay 
there.” ® 

Erman tells us how Menchikof, one of Peter the FirsPs 
favourites, who was exiled to Beresof, was buried there. His 
grave was opened in 1821 ; the coflBn was found to be imbedded 
in frozen soil, and its contents had undergone so little change, 
that pieces of the clothing which wrapped the body were sent to 
the descendants of the deceased, and even the eyebrows, heart, 
and other parts of the corpse were added to these relics. It 
is not to be wondered at,” says Erman, that here, where 
repeated and daily experience proves that all organic bodies 
are protected from dissolution by tho frost, this extraordinary 
event should have served to confirm the kelief that the ground 
is perpetually frozen a little below the surface.” ^ 

^ WrangelPB Voyage, tr. by Sabine, p. lii. 

» Op. cit. 39, 60, 61, 276. 

® J. G. Gmelin, Reise, ed. 1752, iii. 169. ' Op. cit. i. 462. 
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Nordenskiold quotes an experience of a similar kind further 
north. Speaking of the skeletons of whales, which he found 
off the Chukchi country, he says : " Special attention was 
drawn to a skeleton belonging to the Balcena . mysticetus by 
its being still partially covered with skin, and by deep-red, 
almost fresh, flesh adhering to those parts of it which were 
frozen in the ground. This skeleton lay at a place where the 
dune sand had recently been washed away, and the coarse, 
underlying sand uncovered ; the whale-mummy also, I suppose, 
came to light at the same time. That the whale in question had 
not stranded in the memory of man, the Chukchis assured mo 
unanimously. In such a case we have a proof that even 
portions of the flesh of gigantic sea animals have been protected 
against putrefaction in the frozen soil of Siberia, a parallel to 
the Mammoth-mummies, though from a considerably more 
recent period ** 

Not only does the frozen ground preserve the flesh deposited 
in it, but it is quite clear that no flesh could remain intact in 
this way unless it were permanently frozen, and it follows in- 
evitably that the bodies of Mammoths, &c., which are now found 
intact in the Siberian tundras must have been frozen immedi- 
ately after death, and have remained frozen since they were 
first entombed. If they had been subject to alternate congela- 
tion and melting with the intermittent seasons, they would 
assuredly have long since decayed. An exposure to one 
summeris sun, to one season^s melting, would have induced 
putrefaction and dissipation. Wo are not dealing here with 
animal substances deposited in bogs, and changed into such 
organic compounds as adipocere, but of flesh so unchanged 
that it has all the character of that of animals which have 
recently died, when examined under the microscope, while it is 
readily eaten by the wild animals that live on the tundra. The 
flesh is as fresh as if recently taken out of an Esquimaux cache 
or a Yakut subterranean meat-safe. There cannot bo a 
moment^s doubt that this condition was secured by one cause, 
and one cause only, namely, that ever since the bodies were 
entombed they have^been in a state of continuous congelation 
without a break. 

This is assuredly the only possible conclusion. It is one 
” Voyage of the Veya, i. 523. 
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which I have urged at different times before the Geological 
Society and the British Association, in the pages of Nature^ 
and the Geological Magazine, and personally to several of 
my most distinguished scientific friends with a much wider 
experience of such problems than my own, and on all occasions 
there has been a consensus of opinion that what is here urged 
is inevitable, nor is the opinion, so far as I know, contested. 

Dr. Buckland says; ^^One thing, however, is certain as to 
this Mammotli, i.e. Adams's, that whether it was imbedded in 
a matrix of pure ice or of frozen earth, it must have been 
rapidly and totally enveloped in that matrix before its flesh 
had undergone decay, and that, whatever may have been tho 
climate of the coast of Siberia in antecedent times, not only 
was it intensely cold within a few days after the Mammoth 
perished, but it has also continued cold from that time to the 
present hour." * 

While Sir Charles Lyell hitnself says ; It is certain that from 
the moment when the carcases both of the rhinoceros and tho 
elephant above described were buried in Siberia in lat. 04° and 
70° N., the soil must have remained frozen and the atmosphere 
as cold as at this day." ^ Again, he says : One thing is clear, 
that the ice or congealed mud in which the bodies of such 
quadrupeds were enveloped has never once been melted since 
the day when they perished, so as to allow the free percolation 
of water through the matrix ; for had this been the case, the 
soft parts of the animals could not have remained undecom- 
posod." ' 

This view seems incontrovertible, but it involves as a simple 
and necessary corollary a conclusion from which Lyell and his 
followers have continually shrunk, namely, that this change of 
climate must have been sudden and must also have been con- 
tinental. To avoid this conclusion some desperate efforts have 
been made. Those who have favoured the notion of the 
Mammoth carcases having been floated from Central Siberia, 
have argued that when they reached its northern parts they 
were caught in the ice of the rivers, frozen in it, and have re- 
mained frozen ever since ; but, as we have^seen, the notion that 
the carcases have been thus floated is quite untenable ; and 


® Appendix to Beech ej’s Voyage, 608. 
‘ Principles of Geology, i. 183. 


= Id. 181. 
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besides, the ice in the rivers is completely melted during the 
summer, as is the surface layer of the tundra, so that the 
necessary preservative against decay would be absent. 
Others have gravely argued that the Mammoths were 
caught in snow-drifts, which have remained intact over 
since, and merely become hard frozen. This notion was 
supported by appeals to the first descriptions of the Adams 
specimen of the Mammoth, which, it was said, was found 
enveloped in solid ice. A permanent snow-drift sufficiently 
large to entomb a Mammoth and prevent its subsequent 
escape, not in a high, mountainous tract, but in the flat 
tundra of Northern Siberia, would be quite inconsistent with 
the climate necessary for the food and other surroundings 
of the annual. I cannot find any notice of such per- 
manent drifts occurring now ; on the contrary, travellers 
describe how, in consequence of the short summer, the 
surface of the tundra becomes melted and spongey, and 
covered with stretches of water, which cannot escape because 
of the drainage being intercepted by the ground being frozen 
below ; and even if we could credit the fact of one or two 
sporadic drifts remaining intact in this way during untold 
ages, we can scarcely imagine this very improbable cause 
operating in a long chain of instances nlong the whole length 
of Siberia. 

Drifts again occur above the surface of the ground, while 
the carcasc^s are buried many feet below. But, apart from 
these possibilities, the facts are quite inconsistent with such a 
conclusion. As has already been shown by subsequent 
ex])lorers, Adams’s Mammoth was not found as asserted in a 
mass of ice, but, like the other specimens which have been 
described, was found in beds of gravel intercalated with clay, 
such beds, wherever they have been found m sitUj being 
continuous and undisturbed. Now, by no physical process 
known to us can we understand how soft flesh could thus bo 
buried in ground while it is frozen as hard as flint without 
disintegrating it. We cannot push an elephant’s body into a 
mass of solid ice or Bard frozen gravel and clay without en- 
tirely destroying the fine articulations and pounding the whole 
mass into a jelly, nor would we fail in greatly disturbing the 
ground in the process. When we, therefore, meet with great 
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carcases of Mammoths with their most delicate tissues^ their 
eyes, trunks, and feet beautifully preserved and lying several 
feet underground in hard, frozen, undisturbed gravel and clay, 
we cannot escape the conclusion that when these carcases were 
buried the ground was soft and yielding. 

Here, then, we have a very important and inevitable diffi- 
culty from which there is no escape, and which the advocates 
of Uniformity, as that doctrine is currently held, would do well 
to bravely face. The facts compel us to admit that when the 
Mammoth was buried in Siberia the ground was soft and the 
climate therefore comparatively mild and genial, and that 
immediately afterwards the same ground became frozen, and 
the same climate became Arctic, and that they have remained 
so to this day, and this not gradually and in accordance with 
some slowly continuous astronomical or cosmical changes, but 
suddenly and per saltern. 

Again, as I have said, the instances of the soft parts of tho 
great pachyderms being preserved are not mere local and 
sporadic ones, but they form a chain of examples along the 
whole length of Siberia, from the Urals to the land of the 
Ohukchis, so that we have to do hero with a condition of things 
which prevails, and with meteorological conditions that extend 
over a continent. 

When we find such a series ranging so widely preserved in 
the same perfect way, and all cridoncing- a sudden cliange of 
climate from a comparatively temperate one to one of grent 
rigour, we cannot help concluding that they all boar witness 
to a common event. W e cannot postulate a separate climatic 
cataclysm for each individual case and each individual locality, 
but we are forced to tho conclusion that the now permanently 
frozen zone in Asia became frozen at the same time from the 
same causes. 

The view here formulated is assuredly a very startling as well 
as a very important one. It involves an entirely new departure 
in many ways. A change so complete and so sudden in the 
climatic conditions of any district presents problems for 
the meteorologist and physicist to ponder over, which have 
hardly been present to the minds of those tutored in the easy- 
going ways of Uniformity. 

I see no possible escape from these conclusions, nor have I 
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heard one suggested by any one of the very numerous sharply 
critical people before whom they have been fairly placed, and 
they are in fact the views maintained by the old fathers of 
geology whose reputation has been put in the shade by more 
brilliant but not more judicious investigators. Thus Dr. 
Buckland wrote seventy years ago. One thing, however, is 
nearly certain, that if any change of climate has taken place, 
it took place suddenly, for how otherwise could the olephant^s 
carcase, found entire in ice at the mouth of the Lena, have 
been preserved from putrefaction till it was frozen up with 
the waters of the then existing ocean ? * 

Cuvier, again, says : " Mais quelle qu^ait ete -cetto cause, 
clle a du etre subite j dcs os ct IMvoire si parfaiteinent con- 
serves dans les plaines do la Siberie, ne lo sontque parlefroid 
qui les y congele, ou qui en general arrete Paction des elemens 
sur eux. Si ce froid n’etoit arrive que par degres ct avee 
lentcur, ces osscincns et a plus forte raison les parties molles 
dont ils sont encore quelquefois euvoloppos, auroient eu lo 
temps de se decomposer comme ceux quo Pon trouve dans les 
pays cliauds et temperes. 

11 auroit surtout bien impossible qu'un cadavre tout 
entier, tel que cclui quo M. Adams a deoouvort out conserve 
F.es chairs et sa poau sans corruption s"il n^ivoit etc enveloppe 
imraediatement par les glaces qui nous Pont conserve. Ainsi 
toutes les hypotheses d’un rofroidissoment graduol de la terro 
ou d'uuo variation loiite, soit dans Pincliuaison soit dans la 
position de Paxe du globe, tombent d^elles-mSmes.^^ ^ 

I will lastly quote a sentence which will bo received with 
the respect due to its distinguished author, the experienced 
French geologist, M. d'Archiac. In discussing the causes of 
the destruction of the Mammoth, he says, and I again prefer 
to quote his exact words : Mais uno autre circonstance, qui a 
du accompagner ou suivre do tros pres le phenomene tel qu’il 
soit (he is referring to the phenomenon which caused the 
destruction of the Mammoth), e’est un abaissement rapide de 
la temperature, tel jjue la decomposition des chairs ot des 
autres parties molles ait ete pre venue dans un grand nombre 
de cas. 11 a fallu, de plus, que cette temperature no se soit 


« Ri‘l. Del. 47. 


** Cuvier, Ossemens Fossiles, 1821, i. 203. 
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jamais relev4e ensuite pour faire d6geler ce sol glace, qui nous 
a ainsi conserve presque en tiers les animaux ense veils depuis 
tant de sifecles.” ® 

This conclusion I reached independently and before seeing 
the statements just quoted, and I quote them as showing that 
the views here urged are not new, but constitute a reversion to 
a sound conclusion arrived at long ago by experienced ob- 
servers, and only disturbed by the fascinating arguments of 
Sir Charles Lyell. 

•' D’Aivliiac, sur la Fainip QiiMtoniJure, 172. 
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CHAPTER V. 

THE MAMMOTH IN EUROrB. 

Multaque in ea (Horcynia sylva) pfenera ferarnm nasci cons,tat quae reli- 
qiiis ill locis visa non sint . — Goisar De Bell. Gall. vi. 25. 

Disirihution of the Mammoth in Europe — Identity of the Mammalian 
fauna of the Mammoth age in Central and Eastern Europe and in Northern 
Asia — Fauna of the Mediterranean region in the Mammoth age — France 
and England a neutral zone between the two districts— Remains of 
Arctic and S()iithern animals found side by side — Tlieories of successive 
faunas and of interglacial periods untenable — Theories of annual and 
periodical migrations similarly untenable — Plants and sedentary molluscs 
from northern and soutluM'ii latitudes found together — The only possible 
conclusion that the forms lived and died together. 

In tlio previous cliapior 1 liavo tried to prove tliat the abiiontial 
circumstance of tlio iMammotli and its companions occupying 
two areas now so contrasted in climate and other respects 
as Europe and Siberia^ is really explained by the climate and 
physical conditions of Siberia having greatly altered since the 
Mam mo til lived. 

If we discard this aberrant factor from the problem, and 
remember that Siberia was then, as Europe is now, marked by 
temperate conditions of climate, we shall have simplified 
matters cousidi'rably, for, putting climate aside, Asia and 
Eastern Europe really form one physical province. 

To most of ns it is difliciilt to realize how purely artificial 
the terms Europe and Asia are. How they correspond to 
nothing, either in histoi’ical or pliysical geography. The Ural 
mountains form no ^frontier that has been of tho slightest 
interest in history, while as a physical lioundary they arc of 
even less importance. Their moderate height and frequont 
passes have formed no barriers, either botanical or zoological, 
and tho country with its living facies is practically the same 

H 2 
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on both sides of the chain. It is not a mere figure of speech 
by which Mr. Seebohm, in describing his recent journey to 
the Pechora country, calls that area, " Siberia in Europe." 
Siberia, as a physical province, really begins with the great 
Polish plain, and includes the monotonous levels of European 
Eussia. This being so, I now propose to shortly describe 
the distribution of the Mammoth in Europe. 

In one respect, this distribution is sharply contrasted 
with that in Siberia. While in the latter country we find the 
remains increasing in numbers, as we travel northwards ; in 
Europe the reverse is the case, and the northern part of 
that continent, except the district Bast of the White Sea, 
is almost barren of such relics. As this is a very important 
fact, and as a great deal depends upon it which has been mis- 
understood by the recent cliampions of an exaggerated ice- 
age, it will be well to shortly examine it. 

Speaking roughly, remains of the Mammoth are absent or 
exceedingly scarce in the area bounded on the east by Lakes 
Onega and Ladoga, an area whore the boulder-drift prevails. 

From Finland we have only three recorded finds, and these of 
sporadic bones; a tooth was found in the river lyo, in Ostro- 
bothnia, in the very north of Finland, in 1751, and described 
by Quesnel in 1801 ; it is now in the Museum at Stock- 
holm. 

Another tooth, without exact locality, is in the collection of 
the Fin University, and is named by Arpo and Moberg, 
while a third was found in 187o, near Nilsia, north of Kuopio, 
in Central Finland.^ 

Not a siijg-le instance is named from iTigorinanland or 
Esthonia, nor were any remains preserved at Dorpat when 
Eichwald wrote. A single molar has so far occurred in Livonia, 
in the very south ol the province, on the Oger, a tributary of the 
Duna; and one in the province of Kui-land, at Endenliof) near 
JVfitau. None are named, so far as I know, from Lithuainnj 
and they are very scarce in Mecklenburg, Pomerania, and 
East Prussia. • 

The same story must be told of Scandinavia. Not a single 
find is recorded from Norway, for the remains described by 

^ Sec Malnigrcn Fin>ka Vet. Sot*. Fiiiiuindh 1871-5. 
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Pontoppidan probably belonged to whalof?. lu Pwoden we 
have only two or three cases. One find occurred in the district 
of Svedala, in Scania; another at Falkenberg, in Halland. 
A third is also named from that country.® The very 
sporadic character of these finds made a learned authority 
argue at the Stockholm Congress of Archasologists, that the 
animal had never lived in Sweden, but that the remains 
had been taken there by ice or otherwise.® 

In Denmark we read how, in 1783, there was found a relic 
of a Mammoth in digging the Schleswig Holstein Canal. 
This is now in the Copenhagen Museum. A second find is 
recorded from a place seven miles N.W. of Holding, in 
Jutland. A third specimen, a molar, was found at Fristcd, 
near Haarslev, in the island of Funen. These are the only 
Danish finds known to Steenstrup. 

This sterile district of Scandinavia extended across the North 
Sea, and apparently includc'd the greater part of North 
Dritain, of Ireland, and vi Brittany, where remains of the 
Maininoth are also very scarce. In North Britain, at all 
events, the surface-features and deposits are very like those of 
the great Northern Peninsula, 

In Ireland such remains have occurred as yet only in three 
localities, namely at Maghery, near Bel Turbet, White Church, 
near Dungannon, and Shaiidon, near the same place.^ In the 
Isle of Man they have not occurred at all. In Scotland very 
sparingly, being named as yet only from four places. A tusk 
was found in 1820 at Clifton Hall> between Edinburgh and 
Falkirk; in 1817 some other remains wore found at Kiliriaurs, 
in Ayrshire.® Remains have also occurred at Chapel HjiII, 
and Bishopbriggs in Lanarkshire. There is a similar scarcity 
in tlie north of England, especially west of the Pennine Chain 
and in the greater part of Wales. 

This sterile district of Northern Europe is matched further 
south by another, of which the Alpine masses form tho 
focus. Here also, as might be expected, we have a great 
scarcity of remains of the Mammoth. Tho larger part of the 

* See Malmgren Finska Vet. Soc. Forliandl. 1874-5. 

* Compte llendii, 829. ^ Cave Hunting, 335. 

® Lyell, Antiquity of Man, 291, 292. 
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district must have been then, what it still is, most unsuitcd to 
the life of such an animal. Putting aside these two blank 
patches in the map of Central and of Eastern Europe, we shall 
find the remains we are concerned with scattered over that 
part of the continent in great profuseness. To enumerate 
every known find would be to map out almost every square 
mile of country. Such remains abound in the gravels on both 
flanks of the Urals. They are numerous in the wide ])laius of 
Russia, from the White Sea to the Black, and especially in the 
banks of the rivers flowing into the Euxine. 

In Germany, especially in the districts characterized by 
deposits of loess, the remains of the Mammoth have occurred 
very frequently, and Blumenbach, at the beginning of the 
century, had already enumerated 200 finds. Dr. Praas states 
that while in the drift beds of Upper Siiabia, the Mammoth 
does not occur ; in the loess of Lower Suabia, to use his own 
graphic words, son abon dance esb telle qu^^u lieu do 
vous indiquer les localites ou on Va trouve, je serais 
embarrasso do vous dire ou on ii^cn a pas rencontre. On no 
lait pas uno tranchoe pour un chomiii do fer, on ne crouse 
pas une cave ou uii puits sans tombor sur des ossemeuts do 
Mammoth,’’ etc,^’ The Mammoth has also occurred in largo 
numbers in the valley of the Danube; also in Hungary and 
Transylvania, and is reported from Olteniza in Wallachia.*^ 

As I have said, its remains arc very uncommon in North 
Britain and Wales, They become more abundant as we ap- 
proach the south-eastern parts of the counti’y, and get near 
to the North Sea; and so abundant arc they under the water 
between the coast of Norfolk and Dunkirk, that the place has 
been called the burial-ground by the sailors. This abundance 
extends into Belgium, and the Royal Museum at Brussels is 
especially rich in them. Prom Brittany none are forthcoming, 
and there are very few from Western France. They also 
occur very sparingly near the Alps and the Pyrenees, but 
abound in the river valleys of Eastern Prance, and notably in 
those of the Rhine and the Saone. 

The Mammoth has not yet been found south of the Pyrenees, 

Compte Rendu, Int. Cong. Copenhagen, 100. 

D’Archiac, 162. 
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nor have the woolly rhinoceros and its other characteristic 
companions^ so that that range of mountains then formed a 
very marked and complete zoological frontier. 

The Alps, although so much bigger and more impassable, 
did not a])parently constitute such a complete barrier; for, 
although the woolly rhinoceros has not occurred in Italy, 
remains of tho Mammoth liave been found very sparingly 
there. Gastaldi repoi'ts them from Monaglieri, near Turin. 
Isel names them from the banks of the Ncrvia, near Ven- 
timiglia, and they have also been reported from Monte Sacro 
and Ponte Mollo, near Romo; but those instances must bo 
treated as purely accidental.^ 

M dArchiac, in sumiriing up the results of his examination 
of the pk'istuceno faaiiia of the two poiiinsnlas south of the 
Alj)S and the I'yrcnees, says: Except the Mammoth, of 
which traces have occiiiTod in the valley of the Po and near 
Rome, all tho clniract eristic animals of the pleistocene beds 
of tho north are abscmt : Kv, gr., the Rhinoceros tichorinus, 
Ursns spolious, llymiia spehea, Cervus nujgaceros. Bison, 
Jh'indcer, ]\I.ach aired us hitidens, and Felis spohoa 

111 regard to the third peninsula of southern Europe we 
have no definite information. We are told that tho Mammoth 
h:is not occurred in Greece, but whether the remains of 
I'hephants reported from Domotica, near Adrianople, and other 
places in European Turkey, by Cuvier,® and that mentioned 
by Admiral Wpnitt, and found on the Bosphorus, belonged 
to the Mammoth or to some other fossil Ele])hant, we cannot 
positively say, but most probably to the latter. 

It will be thus seen that the Mammoth occupied tho vast 
area extending from Behring’s Straits as far as the Pyrenees 
and the latitude of Romo in Italy, and over a large part of 
this area it had for tho most part tho same companions. 

How similar these companions were, may bo gathered from a 
comparison of the list of remains from tho Altai Caves, given 
in a previous chapter, with tho following lists from typical 
localities in Central and Eastern Europe. 

Cave at Ojeov, in Russian Poland, explored by Roomer. 

“ M ortillet, Le Prehistorique, 323. Falconer’s Memoirs, ii. 174-, 175. 

® Uss. Foss. i. 38, 33. 
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1. Yespertilio murinus. 

16. Myoxus glis. 

2. V. serotinus. 

17. Sciurus vulgaris. 

3. V.(Kuhlii?). 

18. Mus sylvaticus. 

4. V. pipistrellus. 

19. Arvicola glareolus. 

5. Plecotus auritus. 

20. A. amphibius. 

6. Talpa europsea. 

21. A. ratticeps. 

7. Pelis spelsea. 

22. A. agrestis. 

8. F. catus. 

23. A. arvalis. 

9. Hjaena speljea. 

24. Myodes lemmus. 

10. Canis lupus. 

25. M. torquatus. 

11. C. vulpcs. 

26. Cervus tarandus. 

3 2. C. lagopus. 

27. Equus caballus. 

13. Ursus spelaiiis. 

28. Rhinoceros antiquitatis. 

14. Mustela martes. 

29. Elcphas primigenius. 

15. Fcetorius vulgaris. 

Cave at Balve, in Westphalia, published by Dr Nehriiig*. 

1. Vespertiliones. 

16. A. gregalis. 

2- Talpa europiea. 

17. Myodes torquatus. 

3. Felis spelasa. 

18. M. lemmus. 

4. F. catus. 

19. Lagomys sp. (pusillus or hyper- 

5. JJya'ua spi‘Ia)a. 

boreus). 

0. Canis lupus. 

20. Lepns, 

7. C. vulpcs. 

21. Castor fiber. 

8. Ursus spelacus. 

22. Cervus tarandus. 

9. Mustela martes. 

23. C. elaphus. 

10. Fcetorius putorius. 

21. C. sp. (iilcesP). 

11. F. vulgaris. 

25. Bos sp. 

12. Sciurus vulgaris. 

26. Sus scrofa. 

13. Mus sj^vaticus. 

27. Equus caballus. 

14. Arvicola glareolus. 

28, Rhinoceros antiquitatis. 

15. A. amphibius. 

29. Elephas primigenius. 

Deposits from tlio loess at Wurzburg, in Bavaria, described 

by Dr. Sandbcrger. 

1. Sorex sp. 

16. Arvicola amphibius. 

2. Talpa europma. 

17. A. ratticeps. 

3. f’elis sp. (catus or manul). 

18. A. gregalis. 

4. Hyaena. 

19. A. arvalis. 

6. Canis lupus. 

20. Myodes lemmus. 

6. C. vulpes. 

21. M. torquatus. 

7, Ursus arctos. 

22. Lepus sp, (timidus or variabilis). 

8. Ursus speljBus. 

23. Cervus tarandus. 

9. Meles taxus. 

24. C. aff. dama. 

10. Gulo luscus. 

25. Bos primi^jenius. 

11. Mustela martes. 

26. Bison priscus. 

12. Arctomy8 8p.(bobacotmannotta).27. Equn8 caballu8. 

13. Spermopliilas altaicus. 

28, Rhinoceros antiquitatis. 

14. Alactaga jaculus. 

29. Elephas primitrenius. 

lo. Cricctus fromcntarius. 
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When we remember that it is only quite recently that the 
remains of the smaller animals from these deposits have been 
discriminated and described, long after the Altai caverns 
were explored, it will be recognized what a large common 
element there is in the instances given. This does not mean, 
as I shall show in the next chapter, that precisely the same 
animals were to be found in every place in this vast area — 
the forest, the prairie, and the mountain, had each its distinct 
inhabitants — but it means that the forest animals, the 
prairie animals, and those living on mountains, wore 
virtually the same from Boliring^s Straits to the Rhine. 

Let us now turn shortly elsewhere. The lands bordering the 
Mediterranean on all sides, including its islands, now constitute 
a very distinct and separate zoological and botanical province. 
In the Mammoth age this was still more marked, and they 
formed a region sharply contrasted in its fauna and its flora with 
that just described, and which has been aptly called Europasia. 
We can only speak with certainty of its central and western 
portion, since the rest of the district has not as yet been 
sufficiently explored, but wo may with some confidence 
tentatively apply our reasoning to the whole. A few of its typical 
animals are sufficiently important for our argument to demand 
a short notice. First, as to the elephants. Cuvier had already 
noticed that some fossil elephant^s teeth were marked by much 
broader transverse ribbons of dentine and enamel than those 
of the typical Mammoth. It was Nesti, however, who, in 1808, 
in describing the remains from the valley of the Arno, first 
assigned these broad-plated teeth to a new species, which ho 
named E. mcridionaUs, It was distinguished by having very 
broad molars in proportion to their depth. The enamel very 
thick, smooth, and free from crenulations. The number of 
lamina) in a given length of tooth was small, and they were 
separated by wide intervals of cement. The animal was 
altogether a more massive, clumsy beast than the other 
species, and tusks which have been assigned to it with some 
probability are of gigantic proportions — ono being twenty- 
eight inches in circumference. These tusks are thick and 
slightly curved ; and, as in the Mammoth, were held in veiy 
long, bony sheaths. It wUs doubtless the biggest of the 
European fossil elephants. It is doubtful whether it was 
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strictly contemporary with the Mammoth in Europe. It 
certainly ranged back to Pliocene times, for Lartet names 
it as occurring with the mastodon in Southern Eussia. It 
occurs in tlie sjime company in the Val d^Arno and the 
province of Asti in Piedmont. It is strange that it sliould not 
have occurred with the mastodon in France,^ as in England it 
has been found both in the lied Crag at Trimley, near 
Felixstowe and in the Norwich Cr.ig at llorstead.® In 
England it occurs also abundantly in the Forest Bed on the 
coast of Norfolk and Suffolk, and in France in the contemporary 
beds at St. lh’C‘st, at Ilarfort (Card), in the travertines of Saint 
Martial (Herault), and underneath volcanic beds in Auvergne 
and Velay. It has also been cited from Lyons, Marseilles, and 
Nice.® M. Gervais also (piotes it from Mansouriah in Algiers.* 
There is no evidence of its having survived to a later horizon 
than the Forest Bed either in England or France. In Italy it is 
Jiffirmcd that a human skull occurred at Olmo, in the plain of 
Ai-ezzo, underneath a layer containing a tooth of this eloplia,nt. 
It is also said to have been found at Cassano and at Mtdfa 
with several truly Pleistocene animals, and a number of Hint 
weapons;® but it may possibly have been confused with the 
next species, which was first discrimina ted hy Dr. Falconer, and 
call(‘d autiqinis. 

When a typical spociincn is taken of this latter species 
it is shnrply contrasted with the previous one in its molar 
teeth. While the teeth of N. me ndiu nails arc very wide 
and shallow, those of N. aniujnus are very narrow and deep. 
The laminii) in the latter are wide, and have often an enlarge- 
ment in their centre, which, when the teeth are much worn, 
assumes a lozenge shaj)C. Tlic enamel is very thick and much 
crenulatcd. Dr. Falconer lias suggested that if the teeth of E, 
antiqnus were drawn out so as to be as wide as those of the 
other two species, the extreme crenulatioii of the enamel w'ould 
disappear as would probably the more or less lozenge shajie 
of the crown faces of the laminae. 

* Mortillet, Le prdhistique, 191. 

- Newton, Forest Bed Mammalia, 105. 

Mortillct, op. cit. 192. 

*' Keclicrches siir rAnciemiclc de Pllumme, 91. 

5 Geikie, Prehistoric Europe, 31S. 
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We can only differentiate antiqnm by its molars. 
Dawkins has called it the straight- toothed elephant, urging 
that its tusks were straightor than those of the Mammoth ; but 
this is called in question by Adams, who says the amount of 
curvature, even iu the Mammoth, is very variable, while a pair 
of tusks of the African elephant in the Bri'isli Museum 
shows an inordinate curvature. The tusks of the well pre- 
served specimen of E, antiqmis at Brussels are certainly much 
curved. In its dentition E. cuitiqwis approximated closely to 
E, riaiiiadicas, an Indian species, described by Falconer, from 
the pleistocene beds of the Nerbudda. 

I'lie lozenge shape assumed by the sections of the teeth of 
E. (mtiqiin.'s'i^ sometimes so exaggerated that it approacdies the 
same feature in tluj African elephant. This form has been 
named E. prisxufiy a name originally given by (xoldfuss to two 
teeth in the collection at Bonn, whi(;h are said to have come 
from Ct)logno. I liavo seen them, and concluded that they 
were teeth of a recent African elephant, a view which I find 
Dr. Falconer had already adopted. 

Fossil teeth of a somewhat similar typo, however, have boon 
forthcoming from the pleistocene beds at Graves Thurrock, 
jiud from near Ilappisburgh, 011 the Norfolk coast; a similai* 
tooth is named from a calcareous deposit upon Mount 
Serbaro, in the valley of Pautena, about eight miles from 
Verona, in Italy; while Pomcl quotes auothcr from the vall(*y 
of the Saliovo, iu Auvergne.*' Gricbel also cites E, prlsctt.',' fi‘oin 
Thicdc, Wittenberg, and the diluvium of the llhiue, a)id M. 
Thomas ^ from Algeria. 

M. Lartct and Falconer have referred to teeth found at St, 
Isidoro, near Madrid, which they describe as those of the Afri- 
can elephant. Other remains also attributed to E, Africanus, 
have occurred in Andalusia and the environs of Grenada. 
Similar teeth were discovered in Sicily by MM. Gemellaro and 
Anca, while M, Anca mentions a tootli from Home. Dr. 
Leith Adams calls these identifications in question, and urges 
that the specimens wefe really teeth of the so-called E. jrriscns, 
a view which is apparently supported by M. Mortillet. I am 
not sure that Adams is not hypercritical iu this matter, and 


Falconer, Memoirs, ii. 94—101. 


^ Matcriaux, xviii. 263. 
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that tho African elephant is not in fact a mere aberrant form 
descended from E. antiquus. Another marked variety of E. 
antiquus, which is probably to be identified with the E. 
intermedins of Jourdain, that abounds in the Rhone valley, 
has the crowns of the molars considerably wider than the 
typical form, with laminas narrowing from before backwards, 
ranged closer together, and with the enamel thinner and less 
crenulated.® 

We still have remaining the so-called pigmy elephants of 
Malta. E. Mnaidreus was about seven feet high ; E. MelUensis 
about four and a half feet, and E. Falconeri only two and a half 
to three feet at the shoulders. These forms were apparently 
dwarfed, insular varieties of E. antiqnua, like the small ponies 
and cattle of the Orkneys, and like the dwarfed and insular 
variety of rhinoceros occurring in Java. Dr. Leith Adams 
says, ^‘The Maltese elephants differ from E, antiqnus, mainly 
in relative dimensions, and if these be admitted as the result 
of modifying influences, or as belonging to a variable 
species restricted to narrow limits, such as we see to some 
extent in continental and insular varieties of the Asiatic 
elephant, then the Maltese species might be accepted as 
offshoots or diminutive forms of E. antiquusl^^ So far as 
is known, these pigmy elephants were limited to Malta. It 
is curious that their molars present just the same variety of 
crown structure that those of the normal E. antiquus 
do, some diverging towards the old type, E\ mcridionulis, 
and some towards the Mammoth. 

E, antiquus, in its various forms, was essentially the elephant 
of the Mediterranean region in the Mammoth age. 'J'lio 
fossil remains of elephants reported from North Afritja, 
doubtless belonged to this species, and the elephrmts wliicli 
apparently lived in Africa, north of the Atlas, in the 
days of the Carthaginians, wore possibly descended from 
it. Professor Ramsey found a tooth of it in a marine 
deposit near the Sea-gate of Tangiers; it has been found at 
Gibraltar, and I assign to it the Eiophants^ remains from 
other parts of Spain. It abounded in Italy, from the 

* Adams, Pal. Mems. El. antiquus^ 44. Newton, op. cit. 104 105. 

* Op. cit. 50. ^ 
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Po to the Tiber, and in Sicily. The tooth cited by Cuvier 
from the island of Cerigo, doubtless also belonged to it. 

It has been reported not infrequently from France, and 
sparingly from south-western Germany. A skeleton of 
it was found at Liere in Belgium. It decreases in 
numbers as we go northwards, but it has occurred in 
England and Wales, from Yorkshire to the English Channel, 
but not in Scotland or Ireland. According to Dawkins the 
cave deposits at Kirkdale and Settle form its present known 
northern limit. 

I have described two species of Rhinoceros as the pretty 
constant companions of the Mammoth in Siberia and Eastern 
Europe. A third species similarly characterized the Medi- 
terranean region. This was long ago described by Cuvier 
under the name of 12. leptorhinus ; it is distinguished from 
the other two by having its nostrils separated entirely 
by a piece of cartilage instead of by a wall wholly or 
partially made of bone, and it was probably very closely 
related to the great living African rhinoceros, 12. si mas. 
Christol very unwarrantably superseded Cuvicr^s name by 
one of his own, B, megarhimis. The species, like the others, 
seems to have varied a good deal, and it would appear, as M. 
Mortillet has urged, that the 12. Etrvscus of Falconer, was one 
of its forms. Others are perhaps disguised under several 
synonyms adopted by French writers. This rhinoceros was 
apparently the prevailing species in the Mediterranean region, 
and had a distribution in time and space very like its com- 
]:)anion E. antigniis, and like it extended sparingly into 
South Britain. It is curious that no remains of rhinocc‘ros 
are reported from the Mediterranean islands, where both 
ehjpliants and hijipopotami abound. 

One more animal, contemporary with the Mammoth and 
very characteristic of the Mediterranean province, must shortly 
detain us, namely, the lI^ppo 2 ^otamus. The liippf'potarnus is 
now found living only in Africa, where its range has been 
greatly contracted in 4he historic period. In Roman times it 
lived in the Delta, and as late as 1850 it was found at Argo, 
in Nubia. It docs not now occur until we reach a jioint 
200 miles higher up the river. TIio hippopotamus has a 
very old history. It is found in the pliooene beds of Italy, 
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in the forest bed at Cromer, and in the corresponding beds nt 
St. Trest, in France, in a form undistinguishable from that 
now living. 

In the Mammoth period, like most other animals, it was 
subject to some variation in size, whence Cuvier describes it 
under three names, IL major y H. maximns, and E. anHqnm, 
which are all now accepted as mere synonyms ol E. 
major. This itself, except from its greater size, is undis- 
tinguisliable from the still living //. amphihlns which 
occurs ill all the large African rivers from the Capo to the 
Sahara. It is interesting to remember that a dwarf species 
still exists on the river St. Paul, in Liberia, in West Africa. 
It has only one pair of incisors, instead of two, in the lower 
jaw, and has sonic other peculiarities. It has been named 
y/. miuGr, and also U. Uherlcn}>ib\ The tact of its existeiiec 
is interesting, since a dwarf fossil species was forthcoming in 
pleistoceiw times, and its remains have been found in Wicilj^ 
Crete, ]\r{dta, and on the mainland of Greece, and also in the 
cave of l^auta Teresa, near Spezzia. It has been named ./f. 
rcnflmidi E. major luis been found in England in many places, 
as in the caves of Cefii, Durdham Down, Kirkdalo, Kents Hole 
and RaveiisclifP, Gower, and in river deposits at Gray^s Thui*rock, 
Alconbury, Huntingdon ; Barnwell, Cambridge; Jh'dlbrd, 
Brentford, Bj’ickleliamptou, Ac., &c. Yorkshire is its jiresent 
known northern limit, throe skeletons having been found 
together near Leeds. In Ireland, a single tiisk is reported by 
]3r. Moore, from gravel a mile north-west of Carrickfergiis, 
County Antrim.* It has not occurred east of the Tlliine, and 
vei-y sparingly in Belgium. It is repoi-ted also sparingly from 
France. M. Gervais quotes it from the barriers of Italy, and 
Grenolle at Paris, from Issoirc, Puy en Vulay, the Landes of 
Bordeaux, the hill ofRiege, near Pezenas,aiid the cave of Arcy 
(Yonne). Issoire is the only place where it has been found in 
•the same numbers as in the Val d'Ariio, which is a veritable 
cemetery of hippopotami. 

Remains of hippopotami have occurjjpd in pleistocene bods 
near Constantine and elsewhere, in Algeria, while iiumorons 
remains were also found in the bank of Clialouf, during 


Kinahiin, 204. 
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tlie excavations for tlie Suez Canal,* and Ruppell brought 
remains of a fossil species from the Nile, above the cataracts, 
which Falconer named H. annecfms^ and which was probably the 
same animal. To prove how abundant the small species must 
have been in Sicily, I will quote a notice by Dr. Falconer. 
He says, “ In 1829 there was a great demand for the manu- 
facture of lamp-black for sugar refining. The superficial bones 
of the San Giro cavern were collected in large quantities, 
and exported to England and Marseilles. Professor Ferrara 
states that within the first six months 400 quintals were 
procured from San Giro. The great majority belonged to 
two species of hippopotamus. In one Leap, out of several 
ship-loads scuit to Marseilles, Do Christol, an able p/dmon- 
tolog-ist, found that in a weight of thirty quiiitnls all the 
hones belonged to hippopotami with the exception of n few of 
Intft and ^ In the thirty quintals lie examined, Cliristol 

found 300 astragali, so that there must have; been in the whoh^ 
deposit 1000 asti'agaJi, i*(‘pr(‘senting 2000 individual hippo- 
potami.^ A groat number of the nmiaiiis found by liirn 
belonged to very young individuals, whoso milk teeth had 
not yet been protruded, and whose bones were epiphysed.“ 
Having selected these characteristic animals of tho 
Mediterranean province for special description, I will now 
give as complete a list as 1 can of tho Mammals prevailing 
in the Mammoth age, both in tho so-called Europasia and 
there ; premising only that a few in the first list which arc 
nearly cosmo])olitaii in the northern lunnispherc were common 
to both districts, while others ranged for some distance into a 
neiglibouri ng province. 


K 1 epl las pri 1 11 i :;i* 1 1 i u s. 
IMiinooeros aiitiquitatis. 
U. Merckii. 

Eqiius caballu'?. 

E. asinus (hciiiionus). 
Sus Bcrofa. 

Bison priscus. 


J{()s priinigi'iiiiis. 

Ovibos mosclialiis. 

Orvicapm saigji. 

Ciirvus ciiprcolus vt*l jiyrar*;!!?*. 
C. tarandua. 

C. ma^aceros. 

C. elaphus. 


* Gervais, Rccbercbes, 1)3, etc. Matchiaux, xviii. 202, 203 

^ Falconer, Journ. Geol. Soc. 18C0, lOl. Murray, Distribution of Mam- 
mals, 1(55. 

* Le Piehistoriqup, 207. * D’Arcliiac, op.cit. 145. 
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C. aloes. 

Felis spelaDa. 

F. catus. 

F. lynx. 

Jl^ jena speltea. 

Canis lupus. 

O, familifiris. 

(J. vulpes. 

C. fulvus. 

liif^opus. 

Melos tax us. 

Mii-stola inarl-os. 

M. zi boll in a. 

M. Inlroola. 

M. ])ut(>na. 

M. <‘nninoa. 

M. vulj^aris. 

Lutra vulgaris. 

(iiilo lusous. 

TTj'sus spolaMis vol an-ididous, (do. 
n, [)risous. 

Talj>a Europa'a. 

Sorox vulj^arifi. 

S. Alpbius. 

S. pyj:jinjous. 

('Jrooitlura sp. 

Erinacous Europa*UR. 
l^leootus aurilus. 

3lljin<>lo]>lius forruiii-oqninuin. 
Vosportilio imirinus. 

V. Dauboiitonii. 

V. ilasyeiuMue. 

V. pipistrollus. 

V. serotinus. 

V. Kiililii. 

V. barbasiolliis. 

Vosperugo borealis. 

V. Nillsoni. 


V. Bechsteinii. 

JT\’strix crist-ata. 

11. hirsutirostris. 

Lcpus timid us. 

L. variabilis. 

Jjagomy^s pnsillus. 

1^. ogotoiia? 

My ox us glis. 

M. fjueroinus vel nitela. 
8oiuriis vulgaris vel prisons. 
Tainias Fallasii. 

J^toromys volans. 

Arotornys marmotta. 

A. bobac. 

Sperinopbilus rufcscons. 

S. gultatus. 

S. altaicus. 

8. citillus ? 

Castor fiber. 

Arvicola glarooliis. 

A. ainpbibius. 

A. agvostis. 

A. arvalis. 

A. gregalis. 

A. raltioops. 

A. obscan us. 

A. nivalis. 

A. oampostris ? 

A. siibtorraneus, 

]Vl 3 'odes leminus. 

M. tovquatus. 

]\T 3 "( )s])a 1 a X liaxni an n i . 
Crioot us fV\iinentar i ns. 

C. iirenarius. 

]\Ius dociiinanus, 

JM. sy I va t ions. 

Siuintbus vagus, 

Alactaga jaoulus. 


Elopbas ineridionalis. A, diobntoma. 

E. antiquus with its dwarf varieties. A. strepsioeros. 
Rbinocoros le]>iorbinus vel etruscus. A. dama. 


II ippopoiamus major. 
11. Peiillandi. 

Bos bubalus. 

Ovis musimon. 

O. tragtdapbus. 

Capra jegagra. 
Aiitilope Mialeti. 


A. corinna. 

Aleeelaphii? bubalus. 

Capra ibex. 

Antilocapra rupicapra. 
Corvns dama. 

C. barbarus. 

C. (several undefined kinds). 
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IVr.'icbairodus latideus. 
Folis priscus vcl Jeo. 
Felis antiqua vcl pardus. 
F. caflra vel cali;y^ata. 

F. minutus. 

F. servaloides. 

Hyaena crocuta. 

11. bruiinca. 

H. striata. 

L^’caon sp. 

Talpa tyrrbeiii(.‘ii. 

Sorex fodiens. 

S. similis. 


Myo^iale sp. 

Vespertilio noctula? 

Ilj'strix major. 

Lcpiis cuniciilus. 

La<;oniys Sardus. 

L. Corsicanus. 

Myoxus avcllanarins. 

I^L Mclitensis vcl Oariii. 
Arctorays priiiiifjenia. 

Arvicola Breccieiisis vcl Ilenselii. 
Mils rattus. 

M. orthodon. 


These lists include all the Mammals^ so far as I know them, 
which inhabited Europasia and the Mediterranean borders, 
contemporaneously with the Mammoth. If wo exclude about 
lialf a dozen species on each list which have become extinct, 
the animals here named are still found living in the same area, 
and it is pretty certain that when the deposits of the Mammoth 
age have been more completely and minutely examined, that 
every wild Mammal at present living there, will bo found to 
have lived there in the time of the Mammoth. 

In thus describing two adjoining zoological provinces in tho 
]\rammoth ago I do not mean, of course, that there was a 
sliarply defined line of demarcation between them, except where 
mountain ranges intervened, any more than there is now. 
There was, in fact, a neutral zone between them, over which 
the animals and plants, from cither district, wandered, and 
Ihus lived mixed together. The neutral zone in this case was 
fbrmed by France and South Britain ; the river llhino 
Jiaving acted very remarkably as a rude frontier to tho 
Mediterranean animals, although it seems to have formed no 
barrier to tho northern oik'S. 

It is (juite an ordinary thing in zoology and botany to find 
such a neutral zone as I have mentioned; but in the present 
instance the facts are so abnormal and strange that they 
demand a very special explanation ; for the animals which 
apparently lived tog^^thcr then, now live under conditions 
extremely opposite and virtually incompatible, and it certainly 
seems a paradox to urge that tho ice fox, the polar boar, 
the lemming, tho marmot, and the reindeer could ever have 
lived alongside of the hippopotamus, tho lion, and the iJ. 

I 
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antiqnusj and every effort has been made by scientific men 
to avoid such an apparently ridiculous conclusion. 

It has in the first place been argued that the animals did not 
live at the same time, but mark successive stages during tlio 
. pleistocene age. This view has chiefly prevailed on the conti- 
nent, but it has also been favoured by a school of inquirers in 
England, of which Mr. James Geikie is the head. In France 
students have supported the notion of a succession of stages 
marked by the presence of certain characteristic animals or 
the absence of others. In England the argument has been iu 
favour of a number of temperate eras intercalated between a 
number of arctic ones, of in fact a number of interglacial 
periods. The continental theories most favoured are those of 
M. Dupont and M. Lartet ; the one separating the pleistocene 
age into the Mammoth and the reindeer period, and the other 
into those of the cave-bear. Mammoth, reindeer, and bison. 
What do the facts say ? 

Cuvier, whoso prejudices were the other way, was long ago 
constrained to write of the remains of reindeer found with those 
of the Mammoth and rhinoceros in the cave at Breugue: 
"^11 ne faut pas douter qu'il (the rhinoceros) n’ait ete ensevoli 
avec lui (the reindeer) a Breugue. Ses os y etaient pelo-rncle 
avee ceiix de ce grand quadrupedo, envellopos dans la memo 
terre rouge, et revetus en partio de la irieme stalactite.'' ® 

In the high-level gravels of tho Thames valley the Mammoth 
and woolly rhinoceros occurred with the E, antviuufil while in 
the low-lcvel gravels the R. UptorUnu.% and the hippopotamus 
occurred with the bison and the musk-sheep with a worked 
flint.* 

Tho lemming and the reindeer occniTod with the cave-lion, 
tho I'olig and hjmna at Bleadon;® the lemming 

with the cave-h'on and the byicna at Wookeyholo.’ Tho 
reindeer and the grizzly bear occurred with the hippo- 
potamus at Cefn, and the j&. antiijuua with the Mammoth at 
Durdham Down.* The hippopotamus and the B'. antiquus 
occurred with the reindeer and bisQu at Kirkdale;^ the 


* Oss. Foss. iv. 94. 

® Cave-hunting, 416. 

* Id. 


' Geikie, Prehistoric Europe, 137. 

® Dawkins, Proc. Gool. Soc. 1869, 190. 

= Id. 3 jfi 
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liippopotamus with the wild boar, the reindeer, the Mammoth, 
and the E. antiqnus at Brentford/ 

Lartet says that in France remains of the hippopotamus have 
been found in one cave, that of Arcy, in which the reindeer has 
also occurred, accompanied by a worked flint. At St. AcLeul 
and in the Somme valley the same two animals have occurred 
together and also at Levallos in the Seine valley.* 

At Viry Noureuil, near Chauny (Aisne), the Mammoth and 
11. antiquitatis have occurred with the hippopotamus, the 
reindeer, and the musk-sheep.* At Bicfitre, close to Paris, 
the lion has occurred with northern voles, a marmot, a lizard, 
and a snake.^ At Montmorency tho mole and the hedge- 
hog have occurred with the hamster, the spermophile and the 
pika.^ In Auvergne M. Pomel has found the elephant and 
woolly rhinoceros with a felis, a spermophile, and a hamster, 
together with snakes, lizards, frogs, and with shells such are 
still found in the district.® 

In Germany it is the same. At Wcsteregoln tho cave-lion 
and the cavc-hyo3ria, the Mr.'jmoth and rhinoceros were 
found with tho marmot, the spermophile, the lemming, tho 
pika an d the reindeer. A t Thiede, the Mammoth, 11. aniiq iil iaf is, 
find the horse, tho ox, the reindeer, the arctic fox, tho hnn- 
niing, and the pika ; and so we might continue throughout 
the majority of the German caverns. 

The evidence of the birds is the same. 

Tho snowy owl and the capercailzie thrived in Belgium in tlie 
Mammoth age, and the wild swan and wild goose in France ; and 
did so alongside of the quail, the partridge, and the nightingale'. 
Al. ]\foTitraorency remains of the qiifiil, tljo lark, and tJie w.ater- 
rail were found mingled with almost perfect skedotons of tijei 
reindeer, the hamster, the spermophile, and the tailless liare. 

These are sufficient instances to show that tho remains in ques- 
tion have been found together, and found together in Cfiverns as 
well as in river gravels, and where there is no evidence of any kind 
of a rearrangement and mixing of the contents. They are not 
only found mixed together, but in precisely the same mineral 
condition, un weathered, sharp-edged, and unchanged; and it 
requires more than an arbitrary imagination to separate them. 

^ Dawkins, Proc. Geol. Soc. ISGO, 190. s Aq. 147, 14<8. 

D’Arcliiac, op. cit. 25. ' Id. 20. * Id. 27. » Id. 74. 
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I might enlarge upon these facts, but prefer to appeal to 
other writers whose opinion is naturally more weighty than 
my own. 

First, T will quote Dr. Nehring, whose minute and systematic 
researches have thrown so much light on pleistocene life in 
Germany. In answer to the question whether the rodents, 
such as the lemming, etc., which he has so well studied at 
Westcregoln, lived together with the -Z2. anti(niitcitisf tho 
Iiymna spolrea, etc., ho says he must answer empliatically 
y(js. If they did not do so their remains would occupy a 
different stratum, one lower than the other, which he shows 
is not tho case, adding emphatically, I have found the bones 
of horses, reindeer, rhinoceroses, and hytenas mixed up with 
and siiiToiinded by those of marmots and jerboas.” ^ 

Secondly, if the remains were not of the same age and yet 
were mixed together, it follows they must have been re- 
arranged, remanUa, as the French say. This rearrangement, 
he contends, is controverted by the occuri'cncc in so many 
cases of the limb and foot bones of the larger Mammals with 
the small bones found together ; and also the perfect condition 
of very delicate boiies, such as the coronoid processes of the 
under jtiws of many rodents, etc. ; adding that out of tho 
thousands of bones lie had seen, tliei’e was not one showing 
the least sign of rolling, all being sharp and fresh, upper and 
lower jaws together, and in tho case of the sperrnophilos and 
jerboas with tlicj two femora side by side.* 

Thirdly, against the notion that the burrowing rodents might 
have made tlieir way down to where the other bones were, and 
there left their own, he says the bones of the jerboas, pikas, 
lemmings, arvicohe, etc., were found far deeper, ten to twenty- 
four fa rhoius, than these animals ever burrow. The bobac alone 
burrows to a depth of sixteen feet. Again, tlio soil where tho 
bones wore found was singularly unsuited for burrowing when 
compared wich tho neighbouring loess, on account of the many 
masses of stone it eontains. Jt would bo strange if the 
rodents bad selected it specially. Again, if the animals bad 
thus burrowed and tbon died iii tbeir holes, tlieir skeletons 
would have been found intact ; but not a single one was so 
found, except in tlio solitary case of a hamster. Again, the two 

* Die Qufitcniaven Fauneii, etc., IS, 10. " Id. 40, 50. 
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classes of animals have been found together so frequently that 
it would be odd when burrowing, the rodents should so 
often have made their way to where the Mammoth and 
rhinoceros bones lay. Again, how are wo to account for 
the bones of bats and birds, which point the same moral as 
the rodents, being found mixed up with the rest ? they do not 
burrow. Again, inasmuch as the tcetli lind fallen out of many 
jaws, and the epiphyses were detached from many bones, it 
shows they had been exj)osed in kSouio cast?s to weathering before 
tliey were covered with sand and loam,^ 

From these consideraiiojjs. Dr. Nthring argues that tho 
animals lived and di(Hl where their remains occur, and occu])ied 
the district during tho same geological period, lie goes on 
elsewhere to urge that it is quite unroasonable to expect every 
cavern and cvc'ry de])Osit of the sa.mo ago to furnish tho same 
remains. A\' e cannot exj^ect/^ he says, to find in tho 
inouiitainoiis disti’ict of South Germany and on tho slopes of 
the Alps, the same fauna as on tho lowlands of Germany. We 
must not expect to find Mammoths in eveiy deposit of the 
Mammoth age, nor to find remains of cave-boars in the open 
country where there are no caves.” lie ends by declaring his 
conviction that Lartot^s separation of several climatic or 
faunistic periods in pleistocene eras will not hold good and 
is based on local difi’ercncos of distribution of certain forms 
which have quite a different meaning. 

Again, M. de Mortillet argues shrewdly, as Dr. Nehring 
does in tho passage already quoted, that when we examine valley 
deposits, we naturally find the remains of hippopotami, rhino- 
ceroses and Mammoths, which lived near rivers, while we meet 
with few traces of bears which lived in caves far from rivers. 
If, on the other hand, wo examine tho caves, wo find the reverse 
of this, and find the remains of boars and hytenas, which dwelt 
in such situations, prevailing ; while lastly, if we examine caves 
occupied by man, we as naturally find a large accumulation of 
tho remains of tho boasts on which he fed,. oxen, horses, deer, 
and above all calves.# Under any circumstances, tho remains of 
elephants, rhinoceroses, and hippopotami would occur very 
seldom in caves.® 

® Die Quaterniireti Faunen, etc., 49, 51. ^ Id. 61. 

^ Oompte Kendu, Int. Cong. Arch. Brussels, 434. 
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Ag*ain, Dr. ]^raaa, in speaking of the contents of the famous 
cavern of Hohlefels, near Blaubeuren, in the Achthal, says, 
“ One important conclusion to be derived from them is the 
contemporaneity of several species which have been deemed 
peculiar, if not to different epochs, to different phases of the 
same epoch. It is thus that M. Lartet has distinguished in 
the palaeolithic age four periods. ... If the eminent French 
palaeontologist could have visited the cave of Hohlefels, there 
can be no doubt that in the presence of that magnificent col- 
lection of remains he would have withdrawn his attempted 
classification.’^ ® 

Dr. Falconer, who once held a different view, found reason 
to modify it, in the direction wc are arguing for. The result 
(ho says of later studies), ^^was to prepare me for a great 
change of opinion, and for the conviction, that notwithstanding 
apparent anomalies in the restriction of certain species to 
certain caves, all the extinct Mammalia of the Gower caverns 
might belong to one fauna, and to the same unbroken geolo- 
gical period.’’ And his general conclusion is that E. antiquns, 
i2. Merckii, E. lorimicfenius, and 12. antiquitatiSy though respec- 
tively characteristic of the earlier and later portions of one 
period, were probably contemporary animals, and each of 
them was certainly a companion of the cave-bear, cave-lion, 
and cave-hymiia, etc., and of some at least of the existing 
mammalia.^ 

Lastly, Professor Dawkins has some pertinent and con- 
vincing remarks on this issue ; " It is easy,” ho says, " to refer 
a given cave to the age of the reindeer or of the Mammoth 
because it contains the remains of those animals, but the 
division has been rendered worthless for chronological purposes 
by the fact that these animals inhabited the region north of 
the Alps and Pyrenees at the same time, and are to be found 

together in nearly every bone-cave explored in that area The 

classification will apply, as I have shown in my essay on the 
Pleistocene Mammalia, neither to the caves of this country, of 
Belgium, nor of France and my \fiews are ahared by M. de Mor- 
tillet, after a careful and independent examination of the whole 
evidence.”® Again, addressing himself directly to Mr. Geikie, 

* Compte Kendu, Int. Cong, of Arch. Bologna, 117. 

? Memoirs, ii. 630--636. » Cave-hunting, 362. 
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Mr. Dawkins says, " Unfortunately for his argument, the last, 
animal (i.e. the hippopotamus), is associated with Arctic species 
such as the reindeer, in all the caves (Kirkdale, Durdham Down, 
etc.), except two, and in all the river deposits (Bedford, Acton, 
etc.), except some three or four, in which it has been found in 
this country. With equal reason we might argue that the 
climate was Arctic from the presence of reindeer. The con- 
sideration which he urges that the two groups of animals 
would not live side by side, because they do not live now, is 
mot by the direct testimony of their associated remains, not 
merely in this country, but on the continent. The hyaenas, for 
example, of Kirkdale, and of the vale of Clwyd ate reindeer, 
and hippopotamus, and dragged them into their dens, where 
their gnawed fragments occurred in one and the same 
stratum.^' ® Tliis seems to mo to bo absolutely conclusive reason- 
ing, and the facts and arguments quoted prove that the fauna 
found in pleistocene deposits belongs to ono geological period 
and not to successive periods. 

This conclusion, however, does not do much to solve our 
riddle. The difficulty still remains of expLiining how lions 
and lemmings, hippopotami and icofoxes, hymnas and pikas, 
etc., etc., animals whose constitutions now necessitate such 
different climatic conditions, should have lived together in the 
same country at the same time. 

To meet this difficulty, another theory, which has been 
patronized by Sir Charles Lyell, Professor Dawkins, and others, 
invokes a seasonal migration between summer and winter 
to explain the mixture of the animals. 

Sir Charles Lyell thus states his case in regard to tlio 
hippopotamus. The gcologists,therefore,may freely speculate 
on the time when herds of hippopotami issued from North 
African rivers, such as the Nile, and swam northwards in 
summer along the coasts of tho Meditorranean, or even 
occasionally visited islands near tho shore. Here and there 
they may have tarried awhilo where they landed to grazo or 
browse, and afterwgirds have continued their course north- 
wards. Others may have swum in a few summer days from 
rivers in the south of Spain or France to tho Somme, Thames, 


Nature, vol. xxiii. p. 310. 
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or Severn, making timely retreat to the south before the snow 
and ice set in ‘ 

Professor Dawkins thus explains the difficulty, '^In the 
summer time the southern species would pass northwards, and 
in the winter time the northern would swim southwards, 
and thus occupy at difierent times of the year the same 
tract of ground, as is now the case witli the elks and reindeer. 
It must not, however, be supposed that the southern animals 
migrated from the Mediterranean area as far nortli as York- 
shire in the same year, or the northern as far south as the 
Mediterranean. There were, as we shall see presently, similar 
changes of climate in Pleistocene Europe, and while the cold 
was at its maxim uin the arctic animals arrived at the southern 
limit, and while it was at its minimiiin the spotted hya)iia and 
hippopotamus and other soulhern animals roamed to their 
northern limit. Thus every part of the middle zone has 
been successively the frontier betwTcn the northern and 
southern groups, and conso(|aeiitly their remains are mingled 
together in the caverns and river deposits under conditions 
which prove them to have been contemj)orai'ies in the same 
region/’ * 

This reasoning s(‘ems to me to be as inconclusive as tliat 
which is adduced for successive periods of heat and cold. 

It is quite true that in Africa when a river begins to dry uj), 
the animals that frequent rivers move away to more suitable 
quarters, and in this way somc'tiines an amphibious animal like 
tlio hippopotamus traverses considerable spaces. But this 
is a most exceptional incident, and must not be made to 
do too much service. 

M. Dupont says the hippopotamus is one of the animals 
which least likes to quit the water. It only leaves the water 
exceptionally and at night when the river contains few weeds, 
and it goes there to feed or sometimes during the day to toast 
itself in the sun. The rest of the time it remains with its 
body immersed in water and its nostrils, &c., alone projecting/^ 
Now in our latitudes we cannot postulate tkat the rivers would 
become dry in the summer, and if they did so, the process of 
traversing a short watershed from a dried stream to one still 

* Lydl, Antiquity ol >lan, 209. 

' Early Man in Jiritain, 11:^, IM. 
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flowing in pursuit of a congenial bath is a very different thing 
to making its way across such a diversified and uncongenial 
country as France. That the hippopotamus should do so also in 
company with its young is almost incredible. A notable in- 
stance of remains of such a young animal is that described 
by General Pitt Rivers and Mr. Bask from Turnham Green 
others occurred in the Gower caves. 

Dr. Falconer says of the habits of hippopotami: ^^They 
always hug the margins of the rivers or lakes, and are not 
known to make inland j ourneys away from them. Wlicn they 
migrate they either float with the stream, or, if moving against 
it, they walk along the bed of the riven-, only leaving it for a 
short distance when their course is intcrrnptod by rapids, 
and replunging into the stream when the obstacles cease. 
Wherever they are found they ciijoy open, w.iter all tlie year 
round. Tlieir unwieldy, heavy form aTid short limbs are 
admirably adapted for their aquatic habits, but unfit thorn for 
journeying by land. . . . That it (i.e. 7Z. hiajov) was capable 
of migrating by land more than the existing species wo have 
no grounds for believing; and if it is argued that there may 
liave been largo rivers flowing from the south during the 
Pliocene period, along the course of which the hippopotami 
could have migrated during wniiter, the argument might apply 
to the population of one or two river valleys, but it would 
hardly extend to the hippopotami spread over the broad area 
of England. In balancing these various considerations it 
seems to me most probable that the TI, major was a permanent 
resident of the country. . . . This would involve a compara- 
tively warm temperature throughout tlic year as late as the 
deposition of the “ Gray’s Thurrock beds, and the same would 
seem to be indicated by the presence of some southern fresh- 
water shells which are now extinct in England.^^ ® 

Again, granting that the hippopotamus found a summer 
temperature congenial to its tastes in Yorkshire, how does it 
help us to explain the problem of its winteriug quarters on 
the Mediterranean being occupied by such sedmtary boreal 
animals as the (jluttonj the marmot and the pilca ? Again, how 
could these animals support a summer in Corsica, and at 

Quar. Journ. Geol. Soc. xxviii. 467. 

^ Falconer, Mems., ii. 207, 208. 



122 


The Mammoth and the Flood. 


Mentone, if it was sufficiently warm in Yorkshire to tempt the 
hippopotamus thither ? But putting aside all this deductive 
reasoning, there is an empirical test which at once puts to flight 
the contention we are objecting to. Just as in Siberia the 
northern Mammoth can be discriminated from those found further 
south, showing that two races occupied that area, so was it in 
Europe with the hippopotamus. Dr. Leith Adams says of tlic 
larger form (the so-called H, major of Cuvier) that it inhabited 
the northern district, while a smaller race, TL jyontlandi, seems 
to have lived in the South of France, Italy, Malta, Sicily, 
Candia, There is little difficulty, he adds, ^^in recognizing 

tho teeth of each of the two sorts by peculiarities in form.’^ ^ 
This is surely conclusive as to the hippopotamus, for it could 
hardly change its character and size alternately to and fro each 
winter and summer, like a gourmet changes his diet. The 
hippopotamus, too, is not alone. The reindeer of Thorigue aro 
remarkable for their small size, those of Solutre arc much 
larger,^ reminding us of the local races of Lapland and Spitz- 
bergen. So it is with the horses and other animals. Tho 
case of tho pika (lagomys) is a parallel one, since not only 
are the remains of this northern animal found in largo 
numbers in tho caves of Sardinia and Corsica, but the remains 
found there differ from any species known to live on tho con- 
tinent, and differ viler se, not only proving that at that time 
those islands were already isolated and had local faunas, as 
Malta had, but showing clearly that there is no room in these 
cases, at all events, for migrations such as those postulated by 
Lyoll and others. Cuvier discriminated in addition two peculiar 
species of lagomys inhabiting those islands— a species of vole, 
and another of shrew, peculiar, tho former to the deposits of 
Sardinia, Corsica, and Cette, and the latter to Sardinia alone, 
and Heusel and Forsyth Major have described other peculiar 
species. 

These local races of animals limited to certain localities 
preclude the notion of the species having migrated over wide 
areas. As evidence that the reindeer livtd all the year round 
in the district of Perigord, M. Lartet cites the fact that tho re- 
mains of the animals found in the caves there were of all ages, 

Nat. Hist, and Arch, of the Nile Valley, 48. 

^ Le Prdhistorique, 385. 
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and were consequently slain at all seasons. Thus/’ he says, 

among the antlers still adhering to the frontal bones of skulls 
broken open to get at the brains, there were some not more 
than fifteen days old (with reindeer the antlers begin to show 
at a much earlier date than in other deer). We have found 
also antlers of every stage of development, and, lastly, remains 
of skulls belonging to individuals that were shedding their 
antlers.” ® 

Again, in the German deposits, we have remains of many 
animals quite of a tender age. Dr. Nehring mentions among the 
remains from Westeregeln very young examples of the jerboa, 
of a pika, an ox, a rhinoceros, several horses, arvicohe, 
swallows, and bats; among the horses was one whose milk- 
teeth showed no sign of usage, and which must therefore have 
been very young.® In the Brussels museum are preserved 
foetal skeletons of the Mammoth and the bear. 

Dr. Woldrich in urging that the animals found at Zuzla- 
wits lived there, tod w’ero not more migrants, especially 
mentions the finding of remains of lemmings, arvicoloe, and 
variable-hares of all ages.^ It seems pretty clear that thoso 
immature animals could not make long migrations, and, inas- 
much as all animals bring forth their young in genial weather, 
that they must all have occupied the country at least during 
the summer. Again, if the animals migrated, where did 
they migrate to? It would seem from its almost complete bar- 
renness in remains of the pleistocene age, to which I shall 
again refer presently, that Scandinavia was then under glacial 
conditions ; while in the Mediterranean borders we meet with a 
fresh set of beasts, the animals characteristic of Central Europe 
only occurring sporadically there. If the animals migrated 
east and west, it would be therefore along very much the same 
isothermal lines, which would not facilitate their struggle, with 
precisely the same conditions. Besides which, the reindeer, for 
instance, is practically not found in deposits in European 
Russia, which precludes our going there for its summering 
quarters, and whore eke are we to go ? These considerations, 
difficult as they are to meet, are insignificant compared with 


Rel. Aq. 147. ® Die Quaternaren Faunen, &c., 56. 

Sitzunjifbericht, Vienna Acad, xxxii. 39. 
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the crucial difficulty that remaius when we attempt to 
apply any theory of migration to other living things besides 
the mammals and birds. The hippopotamus is not the only 
southern form found in pleistocene beds in the north. Take 
such sedentary animals as the land and freshwater shells, 
such as the Uaio rliomhoulrfi or littoral This mollusc is 
found in the gravels of Barnwell, in the valley of the Cam. Now 
it no longer lives in England, but is still found in France, 
especially in Cent ral and Sou thorn France, occurring in the 
Seine, the Oise, and the Marho; but it fears cold water. It is 
not found in Switzerland, nor yet in Savoy or Daupliine in 
the streams that descend from the Alps." In the same gravels 
of Barnwell, at Bidehmhain, J5edford, and in the drift at 
Hackney, and also in the ploistoccno beds near Paris, there 
occurs a small shell nninod U[f<lrohia, or Jji/ihhiia, or Pdliidlna 
inarjinafd. It is not now found living north of Central Franco. 
It occurs in the Jura and Aveyron, and abounds between the 
Upper Garonne and the Var. Thirdly, the Ourona 
ov consohruiti (also called GorhicdilaJlnminaMs), has been forth- 
coming f]*om Barnwell, from Hackney, from the Thames valley at 
Gray^s Thurrock, Ilford, Erith, and Crayford, from near Salis- 
bury, and from the Humber near Hull. In France it has 
occurred at Menchccourt, and at Ostend."* This shell no 
longer exists in Noi-thern and Central Europe, and we must 
travel to the Nile and to Syria to find it living. If we turn from 
the freshwater to the land shells, we have the same result. 
The shells at La Cello have been examined and described 
with great detail by M. Tournouer, a very competent authority. 
In his paper on those shells, published in the Bulletin of 
the French Geological Society, he describes thirty-four 
species, all save one being land shells. 

More than half these shells still live in the country.® Of 
these the commonest is Helix arhustorum^ which occurs so 

^ Le Prehistorique, 210, 211. 8 Id, 211. 

^ Mortillet, Le Prehistorique, 210, 211. D’Aithiac, op. cit. 23. 

* Limax maximus, Vitrina major, Succinea putris, S. Pfeifferi, Zonites 
nitens, Z. crystallinus, Z. striatulus, Helix absoluta, H. arbustorum, 
H. nemoralis, H. hortensis, H. pulcliella, var. H. fasciolata, H. ericetorumi 
Fenissacia subcylindrica, Clausilia lamiuata, C. parvula. Pupa doliolum,* 
P. muscorum, Vertigo muscorum, and Pomatias septemspiralis ? 
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frequently in the pleistocene beds of the Seine, the Somme, 
and the Rhine. The living variety, arianla, is very widely 
spread over Central and Northern Europe as far as Lapland, 
while it descends again in North America along the Pacific 
coast to Oregon and California, as if, says M. Tournouer, tho 
point whence these two lines of distribution diverged was very 
far north.® 

Of species which are still living in France, but are no 
longer found in the neighbourhood of La Celle, M. Tournoucr 
enumerates Ilelh limhata^ which is now common in the sub- 
Pyrenean districts in the South-east of France, becoming rarer 
ill the Loire country and Normandy, and not being reported 
at all from near l^iris; Thiluinis moiLtanm, which is now 
only found in the mountain districts of the Alps, the Pyrenees 
and the Jura; Glausilia ihihidy with tho same distribution; 
C. oltufdi (?), which occurs in Alsace-Lorraine and Germany ; 
and perhaps Ponialias sei/iemsjnnde, which is common in 
the inouiitaiii district of Eastern France*, and the valley of 
tho Oise, but is not now known to occur near La Celle. 

A third series comprises tho shells still living in Europe, 
but no longer inhabiting France, such as Hclir. hidrns, a small 
species now found in Croatia and Transylvania. Michaud also 
cites it from Alsace and the Alps, but its focus is Transylvania. 
Another form of Udie reseuiblos a form found in Southern 
Italy, intermediate between JI, frnlicnj/i and IL Orsmii. 
Zoiiitcs (ick’ft, this large form of greatly resembles 

the Z'diiles arlrfonnis of Klein from Cannstadt. It is found 
living in Dalmntia, the Abruzzi, and Sicily. I'lie group of 
large Zonii<\s is no longer found living iu Northern and 
CeuLi’al France. The only living French sp(*cios, Z, ahjirus, 
does not mount tho Rhone valley north of the range of tho 
olive. 

® M. dt’ ]\[oriillct this shell changes 'greatly as the eliiiiate varies, 
bocoinin*; larger and flaUcr in a warm climate, and smaller and more rounded 
in a cold climate. In the former case its mouth cuUir^es ^aid in the latter it 
shrinks. He adds iliat atMeiichccourt he found specimens from the lower 
layers which were of tim big variety, and in the np[>er ones of the small. 
The eleijaua also varies with climate, becomin*; lar^^e and deeply 

channelled in a warmer climatic The specimens from IMeiicheeourt are 
larger and more ornamented than those now living at Abb(‘ville (Le Pre- 
historique, 21 



126 The Mammoth and the Flood. 

Lastly^ a number of species found at La Celle are actually 
extinct. These include several forms of Succinea, resembling 
S.pxitris and 8. Ffeifferiy 8. Joinvilhnsis^ greatly resembling 
8. elongata of Braun, an extinct variety of 8. oblonga^ and 
characteristic of the Rhine loess, Oyclostoma elegans, var. 
Lutetianum, intermediate between 0. ohlonga and C. sulcahm, 
several forms of Glausilia, the small Helix hispida, and the 
variety costellata of H, pulcJiella. M. Tournouer says that to 
find a similar collocation of southern forms, as Zonites acies and 
Gyclostoona Liitclimnm, &c., with other species, we must go to 
Croatia, where the great Zonites, Z, vorficillus, Z. croatlcns, &c.,^ 
occur with Helix nemoralis, H. arhustorum (very rare it is true), 
and H, hidens. 

The absence of Helix pomaiia and H aspersa (which do 
not seem to have then reached Europe) from La Celle is 
interesting. 

In the so-called diluvium of the neighbourhood of Paris the 
ordinary shells occur as at La Celle, with 
Gychstovia Lnfetianim, and Helix hidens.^ In the similar bods 
at Abbeville, where so many flint implements have occurred, 
M. deMortillot cites : 1. Vlfrina elovgata, which no longer lives 
in Northern France, but in the mountains from the Vosgt\s to 
■ the Pyrenees, and as far as-Bordcaux ; it likes woody, damp 
situations. 2. A small variety of Sucemea pntris. 3. Zonites 
vUidulus, resembling those still found in the department of 
the Oise, but having a flatter spire. 4. Hdix nemoralis or 
horteusis. 5. A variety of ZT. arbustoninn, larger than any now 
living. 6. A perfect specimen of H. nljdcola, smaller than 
H, arhustorum of the plains ; this variety now occurs only on 
mountains of considerable height. 7. H. hispidaf very common , 
and most resembling the forms from the island of Rugen in 
the Baltic. 8. H. pulchella, very like the variety costafa. 

9. Pupa muscorum. 10. Planmdm corneus, var. Prestwichianns, 

W. P. complanatus, 12. 2^., sp. young. 13. Idmnea palustris, 
similar type to that found in the North of France. 14. 
Gyclostoma elegans (very common), specii^ens larger than those 

The large species of Zonites are largely developed in Austrian Croatia, 
Venetia, Lombardy, Dalmatia, and as far as Asia Minor. Bull. Geol. Soc. 
France, 3rd ser. ii. 443. 

* Id. Geikie, Prehistoric Europe, 59. 
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now found in Northern France, and rather resembling those 
from the South of France and from Italy. 15. Paludina impura 
(very common). 16. Valvata piscinalis, var. Oaudreyana, flatter 
and with larger umbilicus than those of France, Italy, and 
Prussia. 17. F. cristata. 18. Oyclas cornea. 19. Pisidium 
amnicum. 20. P. pumllum. 21. Sp. small. 

At Lunel Viel, in Provence, three shells are quoted by 
D^Archiac which no longer live in that warm latitude, but 
have migrated northwards. 

In the cavern of Verezzi in the Riviera, where the climate 
is now sub-tropical, we have, besides several arctic mammals 
and birds, three species of shells. Helix Paretiana, H. 
Raniorininna, and Zonites spitanii, which arc extinct. Tho 
II. Ttamormiana is allied to the Alpine holicos„ living only at 
high latitudes or very cold countries.® 

At Zuzlawitz, where such a large number of northern 
animals occurred, was also found in large numbers a shell, 
IlyaUna pseiido-hydatina, Bourg., which belongs to the 
South European fauna.^ 

These facts make it clear that the molluscs share with tho 
mammals and birds in the apparently paradoxical distribution 
in which tho species now living under diiferont climatic 
conditions are found together. Molluscs, both land and 
water, are clearly incapable of migration, seasonal or other- 
wise, hut the evidence of the plants is still more remarkable, 
and must detain us somewhat. 

If we turn to the South of France, wo may examine tho 
plants from Provence described by the Count de Saporta, and 
of which specimens were exhibited by him at the Exhibition 
of Anthropology at Paris in 1878. The tufa of Aygalodos, 
near Marseilles, can be approximately dated by tho fact 
that it has produced a tooth of Eleplias antiquus, which was 
identified by Falconer and Lartet. It has also produced tho 
Montpellier pine, Pinus Salzmanni^ which no longer lives in 
Provence, and has retired to the Oevennes; the Gorylus avellana 
(a variety of hazel i;psembling C. hibulosa) ; the wild fig. 
Ficus carica ; the common or Apollo laurel, Laurus nohilis 
(which has withdrawn from tho Mediterranean borders to 

® Compte Rendu, Int. Cong. Arch. Paris, 80. 

* Woldrich, Diluvial Fauna von Zuzlawitz. 
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where the orange thrives) ; the canary laurel, L. ccinaricnsis 
{vide, infra) ; the laurustinus, Viburnum tinus, which is rare 
in the wild state and is found as far as Viviers ; the Euro- 
pean nettle-tree, Gcdtis australis^ which still occupies the 
Mediterranean region; the common hawthorn, CratiBgus oxya~ 
cantha ; the service-tree, So7‘hus domestica ; the wild apple, 
Pyrus aecrbfij which only now lives in cool mountain 
districts, and in order to find it in Provence we must go to 
Sfiintc-]3aume; the hard oak, Qmrc.un pnho^fcois, which still 
Jives in Provcuco tind the Judas-lroe, Corcuy siliquastriim.^ 

The tufa of Meyrargues, near Aix (BoucLes du Phone), 
is doubtless of the same age. It lias pi-oduced Pi/ius 8ah> 
hutnni, Picns carfcnj Lfiunfn mjiaricn-sl.% Celt is australis , 
Jihiis aJhhiuSj the GLeuiatis vitalha, or common clematis, the 
llvdera helix, or iv^y, the Vitis vinifera, or vine, the race 
greatly resombling the Aiiierican Vitis wstloalis, the Acer 
'nrapolitauum, a maple living in Southern Italy, resembling 
Acer ojutJifolium, and Qaercas 2)ab(‘>scous. 

At Arcs, near Draguignan (Var), along the banks of the 
Arger.s, is a tnfa which has produced Finns Salzruaimi, Salix 
riuertd, or grey willow, now found only much further north, 
and the coniuion laurel. Ladly, at Belgencier (Var), in the 
bottom of a valley with scarped sides, in a woody, mountainous 
dislriet, is another tiifaceous de[)Osit contaiaing a Corylus 
which, by the shape of its leaves and disposition of its veins, 
greatly resembles the G. column, or Byzantine hazel, found in 
Eastern Eiii*n])t* ; the Ulntus unudniin, \iiv. lutijoVta, a species 
of elm no longer fonnel in Auvergne (whea-e the ordinary typo 
of U, monfntin prevails), and is lunv distribuU'd further north 
from Auvergiu' to Swiah n ; the manna ash, Fraxinus omits, 
which only lives wild now in Corsica and the South of Italy; 
the Acer opidifnllu ui, wliich only lives iio^v in Provence in the 
mountains ; and, lastly, the lime, which only lives in the same 
district in cool places like the mountains of Sainte-Baume 
and of Lure.'* It is very probable that wo have traces of the 
flora on the same horizon at Tlemcen ^n Algeria, where the 
common laurel, which no longer lives in this part of the 
piH)vinco of Oran, has left abundant traces. In the tufa it is 

- Le lV;li';sti»riiiue, ±23. 

Mortillct, Lu I*ieljistori(iiu*, *222 — 221. 
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found with the Alnus glutmosa, the glutinous alder, which 
has become rare in Algeria, and the Salimp cinereay which is 
neither found there nor in Provence, but only in the cooler 
mountains of Corsica and Greece.^ 

If we now travel further north we shall find on the right 
bank of the Seine, a little distance from Moret, the village 
of La Cello, where there is a tufa deposit underlaid by 
pleistocene beds. In this deposit M. Chouquet discovered a 
number of plant remains, which have been identified by M. do 
Saporta. He enumerates seventeen species from this place, 
viz. the hart^s-tongue fern, Scolopendrium officinale; hazel, 
Oorylns avellana. ; white poplar, Popuhis canescens ; the grey 
willow, SaliiC cinerea ; the brittle willow, Salic frag ills ; the 
wild fig, Ficus carica ; the canary laurel, Laurus canariensis ; 
the common ash, Fraxinns excelsior ; the dwarf older, Samhucits 
ehnlns ; the ivy, TTedera helix; the common clematis. Clematis 
vltalha ; the box, Buxus sempervirens ; tho sycamore, Acer 
pspudo-platamis ; European spindlc-troo, Enonijnms curopmns ; 
broad-leaved spiiidle-tree, F. latifolius ; perfumed cherry-tree, 
or wood of St. Lucia, Frunus Mahalrh; the Judas-tree, Gercls 
silujuastrmn. 

Of these species five no longer live spontaneously in the 
Seine valley, and are limited to more southern latitudes. The 
box, which does not now grow spontaneously north of Bur- 
gundy; the broad-leaved spindle-tree, which does not pass north 
of tho Jura ; tho Judas-tree, which is not found north of tho 
rocks of Douzere, between Montolimart and Orange (Drome) 
(it ajiparently only occurs there, and near the cave of Bise) ; 
the wild fig, which is limited to Nnrbonne (Aube) in a wild 
state in France, and, according to Saporta, is clearly a tree 
with a retreating habitat ; and tho canary laurel, in Europe 
limited to tho district round Toulon. These species point to 
a very mild if not warm climate. On the other hand, other 
species in the above list no longer live in company with the 
fig and the laurel, proving that the climate was not so warm 
as that now prevailing^in Provence. These species are the 
F3-camore5 which does not now extend further south than the 
mountains of Dauphine, except in the Alps, its place being 
taken in the South of Europe by the Acer opulifolium. Not 
^ Morlillet, Le Preliisloriqiio, 222 — 224. 
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only do6S it not grow wild in Provonco, but it has resisted 
many efforts to cultivate it there. It languishes under the 
hot, dry summer of the south, and very rarely reaches an 
adult stage. On the other hand it thrives in Central and 
Northern France, Switzerland, and Germany. The ash is 
similarly absent from Provence, where its place is taken by 
the Fraxinus ornus, while it abounds in Central and Northern 
Europe as far north as Southern Sweden.” ® 

Crossing the Rhine into Southern Germany, we have at 
Caimstadt another tufa preserving plants which has been 
examined by Professor Heer. In it he has traced the remains 
of twenty-nine species. These comprised an apparently 
extinct species of oak, Qnerens mammoutUii, with obtusely and 
widely lobate leaves, six inches broad, and bearing oval acorns 
nearly twice as large as those of Querens ^cdunculata. It 
most nearly resembles Q. rohur sessillfiora ; an extinct poplar 
with large cordate and but faintly undulated leaves, Popnlns 
Fraaaii; and a walnut with leaves having toothed pinnae like 
the American black walnut, Juglans nigiUy or butter-nut, 
J, cinerca. In addition to those, there was the box, which no 
long(?r grows wild within a long distance of Wurtemberg ; and 
the Mesiyi'Uis pyricautha (the so-called burning bush), which 
now only lives in the extreme south of Europe, and does not 
grow further north than Lower Dauphine. With the exception 
of these species the rest are all found in Wurtemberg : they 
include the red hr, the white birch, the beech, the hazel, and 
the sycamore; the white hr, aspen, silver poplar, pc^Iunculated 
oak, hornheaw^ dm, lime, and spindle-tree, the Sn/Lv monan- 
dra, JS. fragUis, 8. anrita, 8, siminalls, and, especially abun- 
dant, the grey willow, 8, cinerea. the common dogwood, 
Cormis savguinca, the Ehamnus frangnla and catliarticiis , 
wdiortleberry, Vaccinmm uUginosum, the great manna-grass, 
Glycerm spectahilis, the reed and hart's-tongue fern. Of these 
the sycamore does not now live at Cannstadt, but grows 
on the Wurtemberg mountains, while the whortleberry has 
retreated to the peat-bogs.® 

Saporta, speaking of the grey willow and the box from La 
Celle, says that they both had a wider range in pleistocene 

® Mortillet, Le Pr^historique, 217 — ^219. Gcikie, Prehistoric. Europe, 
^1* ® Heer, Primeval World, &c. 
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times than they have now. The former is now very rare in 
the south, occurring only in very damp valleys, and near 
water, and is correspondingly abundant in the north. In 
pleistocene times, it is found in every deposit from Marseilles 
(he might have said from Algeria) to the depths of Germany, 
and Great Britain. The box, which was formerly widespread 
in a wild state in Central Europe and in France, is now 
limited to the environs of Lyons. Thus, continues our author, 
since the formation of the deposits at La Celle, “ there has 
been a double retreat in opposite directions, showing that then 
the differences between the north and south of Europe were 
less accentuated.” ^ 

The facts here quoted will suflSce to show that as with the 
molluscs so with the plants we find precisely the same paradox 
prevailing, namely, that those inhabiting different climatic, 
zones now, lived in the same zone together in pleistocene times. 
As with the molluscs we must conclude that the plants were 
then incapable of migration, at least we do not know any 
country where the fig and the laurel, on the one hand, and the 
grey willow, &c., on the other have adopted peripatetic habits. 

The fauna and flora are therefore at one in condemning ap- 
peals to seasonal or periodic migrations ; and there seems no 
other conclusion possible than that formulated as far back as 
1842 by M. Desnoyer, when ho says, " Aiusi dans la merae con- 
tree et tres probablcment dans le meme moment, des animaux, 
qui nous representent les habitants da Nord (le renne, lo 
lagorays, lo spermophile, le hamster et il aurait pu ajouter 
Fauroebs), ont pu so trouver avee d^autres que nous regardoiis 
corame essentieJIement meridionaux, (I'elephant, le rhinoceros, 
Fhyene aux quels nous ajouterons Fhippopotame) sans avoir 
aucune raison de croire quails aieiit etc rcunis ainsi par une 
cause violente et passagere.” 

This is the inevitable conclusion from the facts, and we have 
only one course loft, namely, to accept, and to treat as res 
judicata the conclusion that animals and plants, whose remains 
are preserved in beds*of the pleistocene age, lived together all 
the 3"ear round. Our next duty is to discover how this was 
possible, and thus to solve the difficult and interesting riddle 
of the climate of Europe in the Mammoth ago. 

" Saporta, Bull. Geul. Soc. Fran., Srd scr., ii. 43*2, drc. 
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CHAPTEE VI. 

THE CLIMATE AND PHYSICAL CONDITIONS OP EUROPE IN THE 
MAMMOTH AGE. 

“ Diirriacli sliich er schiere ciiipn wisent und einon elch 
Starclier lire viere und eiiicn grimmen sclielch.” 

i, 37G1-2. 

-Animals can survive vicissitudes of climate under certain conditions — Plants 
cun endure cold winters if they secure warm summers — Europe contains 
three climatic /ones, marked by diflerent altitudes, each of which lias 
changed since the Mammoth age — The highest of tliese, marked by the 
Alps and its northern districts, was in that period buried under ice, and 
sterile— The second or intermediate zone, consisting of its upland tracts, 
rejirodueed the present conditions of mountain pastures, and was tenanted by 
])lants and animals now frequenting upland steppes and northern latitudes 
— The third zone, consisting of the great river valleys, was largely filled 
with luxuriant woods, and w^as the natural resort of the Mammoth and 
other forest animals its companions— The physical causes of these climatic 
conditions. 

In the previous chapter I tried to show that if we are to judge 
by the animals aud plants, the climate of Central and Eastern 
Europe and that of Siberia were probably similar in the 
Mammoth age. I also proved that however paradoxical it may 
seem, animals which are now limited to cold and hot countries, 
respectively lived strictly contemporaneously in England and 
France, and lived together all the year round. How this could 
be we must now try to explain. 

The solving of the paradox will be somewhat facilitated if 
we remember that plants and animals may be a good deal more 
elastic in their constitutions than we might at first suppose, 
and capable accordingly of facing greater vicissitudes of 
climate. 

First lot us consider the supposed tropical animals. The 
tiger with a thick woolly covering hunts the reindeer at this 
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moment in Manchuria. It is also found in the Altai Mountains. 
Referring to its presence in Siberia, Lyell says, The last tiger 
was killed in 1828 on the Lena, in lat. 52|:°, in a climate 
colder than that of Petersburg and Stockholm.” Hodgson 
speaks of the tiger as being found on the edge of perpetual 
snow on the Himalaya, and Pennant mentions that it is found 
among the snows of Mount Ararat in Armenia.” With the 
panther it lives on the River Ussuri, in company with the bear 
and the ermine, and is known to cross the frozen strait to the 
island-of Saghalien in pursuit of its prey. The lion thrives in 
the cold atmosphere of the upper Atljis range, and, according 
to Herodotus must have lived in great numbers in Thrace. 

The jaguar wanders from Mexico as far north as Kentucky 
(lat. 37° N.), and as far south as 42° S. in South America; while 
the puma ranges as far as Port Famine in lat. 53° 38' S.” A new 
species of panther {Fells irhis), covered with long hair, has been 
discovered in Siberia, inhabiting, like the tiger, a region 
north of the Celestial Mountains, which are in lat. 42° N. 

The spotted hyaena is found as high as 5000 feet in the 
Abyssinian mountains, just as the camel survives the icy blasts 
of tlie Tibetan plateau, and great herds of horses the terrible 
winters of Yakutsk. All those are considered to be species 
naturally belonging to warm climates. Surely these facts go 
to show that all of them can endure a very considerable amount 
of cold. There remains, however, one animal, the hippopo- 
tamus, which has been the crux of many inquirers, T inquired 
from his keeper at the Zoological Gardens, and was told that 
while thegiraffes and other tropical beasts were kept strictly con- 
fined during the winter, the hippopotamus is habitually turned 
out during frosty weather, while his room is being cleaned ; 
and I was delighted on recently turning over a paper of Pro- 
fessor Boyd Dawkins to find the following sentence : The 
hippopotamus, the limit of whose endurance of cold is yet to 
be proved, since those in the Zoological Gardems in London 
will take their tubs in frosty weather ” ‘ 

On the other hand,® to turn to the supposed purely Arctic 
animals, ex. gr. the reindeer. In Northern Siberia it lives 
at this moment with the Arctic fox and the snowy owl ; on 
the Lena with the horse ; while in Manchuria it is devoured 

' Nature^ xxiii. 310. • 
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by the tiger. According to Pallas it lived in the Southern 
Urals not long ago, and certainly lived in Scotland in the so- 
called early iron age, its bones having been found in the Pictish 
broughs. It possibly survived there till Norse times, as it is 
supposed, but doubtfully, to be mentioned in a saga. These 
facts point to other conditions as being greater necessities for 
certain animals than mere climate. 

With abundance of suitable food, and other surroundings, 
animal life may have a much wider range of mere latitude than 
many people realize, and many rash conclusions have been the 
result of overlooking this elementary law. Plants are even 
more remarkable than animals in this respect. If we can only 
secure them a sufficiently hot and continuous summer, they 
will often endure a long and severe winter. To use the lan- 
guage of gardeners, they must ripen their wood if they are to 
stand the frost, and it is the damp and uncertain summers, 
and not exceptionally cold winters that make Lancashire 
BO difficult for the gardener. While the fig, the almond, the 
walnut, and the peach thrive on the sides of the Rigi and 
elsewhere by the Lake of Lucerne, close to snow-mountains, 
and in certain situations, such as Stanz, with but two or throe 
hours of daily sun during the long and severe winter, these 
plants will not flourish under the British Apennines, where 
the winters are nothing like so severe. The hot summers of 
the Northern States of the American Union enable the farmer 
to grow crops of maize, &c., which wo cannot grow in Eng- 
land, and this notwithstanding the very long and severe 
American winters. It is not only the wood, but the fruit and 
the seed also which need a hot summer to mature them if the 
plants are to sow themselves and thus increase their kind. 
The lime-tree will not ripen its seed in England, and conse- 
quently never sows itself nor spreads naturally hero, while it 
does so very readily in Germany, where the winters are so 
much colder ; and so with other plants. It is warm summers 
which are the necessity of their existence, they are otherwise 
quite capable of facing cold winters. The possibilities of the 
case may, perhaps, be best judged by a reference to those still 
prevailing in another district. Erman says : " In spite of the 
climate, the flora of Irkutsk is richer than that of Berlin, exhi- 
biting the plsyits of warmer countries intermixed with those of 
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tbe Arctic regions. The wild peach of Nerchinsk is a true 
apricot {Prunus armeniaca), and contains a very agreeable 
kernel in a fleshless envelope ; while in the very vicinity of 
these products of a more favoured climate we find the Siberian 
stone-pine and the dwarf birch of the polar circle in the high- 
lands. The same holds good in regard to the fauna of the 
Trausbaikalian districts. We see the Tunguze, mounted on 
his reindeer, passing the Buraet with his camel, and discover 
the tigers of China in the forests where the bear is taking his 
winter sleep. ... It would hardly be possible to point out 
any other country upon the earth combining such remote 
extremes of physical character and condition.'^ ^ 

With those facts before us, we can more easily face the 
solution of our problem, which in this view involves some 
climatic change. Such a change can, I think, be reasonably 
postulated. 

Europe, like most other countries, contains three climatic 
zones, measured as much by altitude as by latitude. There 
is the severely Arctic zone of the northern districts, which is 
reproduced in tho Upper Alps; there is a more temperate 
zone in its upland tracts r?*! central districts; and there is, 
thirdly, the. warmer zone, marked by its sheltered valleys and 
its more southern portions. Tho change of climate I refer to 
in Europe can be traced in each of these zones, and we will 
take them in order. Nothing is better ascertained than tho 
former vast extension of tho glaciers both of Switzerland 
and Nor wav. Unmistakable traces of this abound in every 
Alpine valley, notably in that of the Rhone, and in tho fiords 
of Norway. The polished and scratched rocks and tho traces 
of old moraines occur far down the valleys, showing how they 
must have been choked with ice whore rich pastures now 
exist. This was notably tho case in the Mammoth age, which, 
in my view, was the true glacial epoch as contrasted with the 
glacial nightmare of Mr. Greikie and others. 

Tlie increased glacial action, and the increased severity in the 
conditions of the higBer ground in Europe would make both 
practically uninhabitable by animal or vegetable life, and would 
import into a wider area the desolate and azoic conditions we 
find now in the higher Alps, where an occasional lammorgeyer 

Op. cit. ii. 194. 
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is alone seen. This is precisely in accordance with our othet 
evidence. I have already remarked upon the great scarcitf 
of Mammoth remains in Scandinavia and its borders; M 
Rhinoceros aniiquitatis, which accompanies it so faithfiJIy, 
only one tooth has occurred in Scandinavia, and no traces of 
ib have been found in Scotland, Ireland, or the Highland^ of 
Switzerland. This scarcity is even more marked and (re- 
markable in the case of its other companions, especially 
of the reindeer and other Arctic animals, of which hai|dly 
any traces have been found in that area dating from that 
age. It is true that in the turbaries of Scania, as in those 
of Mecklenburg, remains of the reindeer, of the bison, and 
of the great primaeval ox have occurred in some numbers, 
but these turbaries date from a later age, and Nillson found 
a neolithic weapon imbedded in a bison^s skeleton, still pre- 
served, at Lund, while similar weapons have been dredged 
from portions of these turbaries now submerged under the 
sea — all going to prove that in neolithic times a continu- 
ous land surface probably conuectod Scania with Mecklen- 
burg. Prom an earlier horizon, namely, that of the Mammoth 
age, I know of no suoli remains. Nay, more. According to 
Steenstrup, not a skeleton or a hono of a reindeer has occurred 
ill any province of Sweden between Scania and Lapland, 
from which he argues that the Lap deer, which are either 
domesticated or have escaped from freedom, had nothing to 
do with the old wild deer of Scania.® They arc, in fact, a com- 
paratively modern race, first introduced by the Laps into Scan- 
dinavia, and by them introduced to the Vikings, who used their 
shin-bones for skates, and left their remains in the kitchen- 
middens at Biorko. The absence of such an Arctic animal as 
the reindeer from Scandinavia in the Mammoth time, and the 
similar absence of other northern animals, show how sterile 
and severe the condition of Norway and Sweden, in fact of 
North-western Europe must have been. 

Let us now turn to Switzerland. I have stated that the 
Mammoth is very rare there, and it is qpiite remarkable how 
very scanty remains of it are in the larger museums, such as 
that at Berne, where I could only find three small pieces of 
it from Swiss localities. This scarcity extends to the other 
® Cornice Rendu, Int. Cong. Arch. Paris, 65—67. 
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which, accompanied it, and notably the reindeer. The 
fauniKiQif that age may be said to bo virtually absent from 
Switzerla&8|: and the cave of Thayingen, near Schaflfhaiisen, is 
the nearest point known to me where it has occurred in any 
quantity. This evidence is completely at one with that of the 
old moraines and other debris ^ which show that Switzerland, 
like Scandinavia, was for the most part in the Mammoth ago 
the home of huge glaciers, and incapable therefore of support- 
ing animal or vegetable life. While this was the case in Scan- 
dinavia and Switzerland, which were then under most Arctic 
conditions, the smaller ranges of mountains in Europe were 
themselves the homes of small glaciers. This was the case 
in the Gallician Mountains, the Sierra Nevada, the Cevennos, 
the Morvan, and even the humbler ranges of the Lyonnais 
and Beaiijolais, the Schwarz wald, the Vosges, the Riesengo- 
birge, the Thuringerwald, the Carpathians, and the Transyl- 
vanian Alps, in Scotland, Cumberland, and Wales. This 
means, in fact, that the conditions which now prevail in tlie 
higher latitudes of Europe, and in the Alps, obtained in the 
Mammoth age in those upland tracts which now form an inter- 
mediate zone between the high* mountains and the valleys. The 
very same causes which filled up the Rhone valley with ice would 
transfer the present Alpine conditions to lower levels and more 
southern latitudes, and the animals and plants which now find a 
congenial home in the former regions would then have had a 
similar and equally congenial home in the latter ones. This 
intermediate zone between the highly frozen mountains and the 
plains would no doubt be marked by upland pastures separated 
by bands of pines, &o., such as we find in the valleys of the Urals 
and in Switzerland now, only much more widely spread and 
occupying the greater part of the high ground, not sufficiently 
elevated to be a nursery of glaciers. This is, in fact, precisely 
the condition which the animal and vegetable remains compel 
us to postulate. Thus the chamois, the ibex, and the brown 
bear, which now live in the upper part of the Alps and Pyre- 
nees, were then constrained to live at a lower level, and have 
left their remains on the high grounds of Belgium. The two 
former are particularly sensitive thermometers ; their remains 
are found at Perigord, 325 — 480 feet above the sea-level. 
Now they will not live at Ohambery and Lamotte, 750 feet. 
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nor dt Annecy, 1460 feet above the sea. Repeated attempts 
have been made to acclimatize them in large parks and en- 
closures, but they become sterile and eventually die out.^ 

The reindeer has similarly left its remains in large numbers 
in most of the upland districts of Central and Western 
Europe as far as the Pyrenees. Its bones are absent from 
the great Russian plains, not a single instance of its occur- 
rence being named by Nordman, It is only doubtfully men- 
tioned from the rich deposits at Odessa, while its remains 
are very common in the caverns of Germany, Prance, and 
England, being correspondingly scarce in the valley deposits ; 
caves, be it remembered, not being found in open plains. 

In some places its remains occur in almost incredible 
numbers. Thus Colonel Wood obtained debris of a thousand 
individuals during his exploration of the Welsh caves. Dr. 
Fraas speaks of finding cartsful of its bones in his researches 
in Suabia, and he estimated that the remains of several 
hundreds were contained in the deposit he found at Schussen 
while M. Piette calculated that in eighteen months ho had 
recovered remains of at least three thousand individuals from the 
caves at Gourdan. What is true of the reindeer, the chamois, 
the ibex, &c., is true also of the small rodents so characteristic 
of high latitudes and of Alpine valleys. The marmots, spermo- 
philes, lemmings, pikas, &c. j these, with the ice-fox and the 
Polar hare, were all compelled to avoid the districts where they 
now thrive, and found suitable homes in the Carpathians, the 
Black Forest, the Ardennes, and the hills of Somerset. My 
distinguished correspondent. Dr. Nehring, has pointed this out 
with his usual discrimination and patience, as the result of his 
own investigations in Central Germany^ where he has shown 
that remains of a series of animals are generally found to- 
gether, which he calls steppe animals, whose representatives 
mainly live now in the high grassy valleys of the Alps, such as 
the Engadine, and in the Urals, the Altai and Rocky moun- 
tains. Remains of them have also occurred at Pisherton (in 
the high ground of Somerset), in the Ardennes, and else- 
where. 

The debris of the bird fauna is equally instructive. The 

* Mortillet, Arcb. Cong. Paris, 65. 

® Compte Rendu, Int. Cong. Arch. Copenhagen, 99, 296. 
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willow-grouse, ptarmigan, and mountain cliongli, which are 
now limited to high mountain slopes, then lived in Belgium 
and France, while the snowy owl (which Brehm calls the child 
of the tundra), and which has been found nearly as far north 
as men have yet travelled towards the pole, and only comes 
farther south in severe weather in the winter, lived, there can 
be small doubt, throughout the summer, as we know from tlio 
debris of its summer feasts, in Central Germany, in Belgium, &c. 

Again, the wild swan now passes its winter as far south as 
the lakes of Greece and Northern Africa, but goes to nest in 
the early spring to Spitzbergen and Lapland. It is more than 
probable, as Dr. Fraas has pointed out, that in the Mammoth 
days it nested in Upper Suabia.® As we know from the 
remains of its eggs described by Mr. John Evans, the wild 
goose nested in Somerset. We can only account for this by 
the fact that the modern summer habitat of these very hardy 
birds in the high latitudes, was then unsuited from its severity 
to their nesting habits, and that they had to incubate their 
young further south. 

Several species of mollusc'? instanced by Heer confirm Dr. 
Nehring’s inductions about an upland fell-climate in the more 
elevated parts of the Continent. M. Daubree, in drawing 
conclusions from an examination of 200,000 specimens from 
the Ehine loess, says nearly all still live in cold damp 
climates, and some in the Alps as high as the limits of snow 
and, referring specifically to certain species which occur in 
the loess deposits of Central Germany, Dr. Nehring says, 
Pupa muscorum, Helix pulchella^ Khoiidvula tridens, and 
S'ticcinea ohlonga are abundant in the steppe-like surround- 
ings of the Altai. Helix striata, which is the most prevalent 
species at Westeregeln, occurs at present always on dry grassy 
slopes of loamy or sandy hills ; Heliv tenvilahris is found living 
on the woodless heights of the Suabian Alps ; and Helix hispida 
I found abundant on the nettles of dry sandy hills, far distant 
from any wood.^^ ^ 

Dr. Sandberger haiS examined the molluscs found in the 
similar beds in the centre of the German uplands at Wurzburg 
in Franconia. Mr. J. Geikie sums up his results thus : "It is 

® Compte Rendu, Int. Cong. Arch. Copenhagen, 306, 307. 

^ Geol. Mag. dec. ii. vol. x. p, 67, note 2. 
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only in high mountains and in northern latitudes that we meet 
with the varieties which appear in the Wurzburg deposits. 
But the cold climatic conditions thus implied are rendered 
still more apparent when we learn that Helix striata occurs 
only in the Swedish form, that Helix teauilahris and Pupa 
columella are now restricted to northern regions, and that 
the extinct Pupa parccdentala comes nearest to a high Alpine 
species/^ ® 

The evidonco of the plants is quite as remarkable in regard 
to the former climate and conditions of the upland tracts we are 
describing. Thus in some tufFs, known as the tuffs of Resson, 
occurring in the commune of Saulsotte,ia the department of the 
Aube, which have furnished two molars of a Mammoth, five teeth 
cervidao, teeth of carnivores, three stags^ horns, a beaver^s jaw, 
some human bones, and also some paleolithic axes, there have 
occurred the following plants : the common large-leaved lime 
[Tillnplafij}dujlld)j\\ie beech {Fagus sij Ira tica), the birch {Betiila 
verrucosa) j the poplar (Popiilastrenmla), the grey willow {Salix 
cinerea)y the purple willow {Sallx purpurea), the ivy {Hedcra 
Itclix), the hart^s-tongue fern {Scolopcndrium officinale), the 
chara, Chara foeilda, Tijplia, Phragmitis communis, and Briain 
hirrium. This collection of plants points to cool conditions. 
It also points to a damp atmosphere.*^ 

The railway cuttings on the line from Strasburg to Paris have 
uncovered at Jarville, near Nancy, a lignite contained in some 
marly beds, surmounted by thick layers of gravel, containing 
Mammoth remains. The lignite itself has not produced any 
animates remains except the tooth of a horse, but it has 
furnished some insects belonging to cold, humid conditions, 
namely, Agonum gracile, Beiihidinm nitidulum, B, ohtusum, B, 
sp,, Patrohus excavatus, and Mononychus pseudacori. The 
plants found in this tufa comprise the birch (probably Betula 
pubescens) , the alder {Alnus viridus) , the mountain pine {Pinus 
montana), the Pinus obovata (now living in Lapland, Finland, 
and the extreme north), the larch {Larix europcea) (this was 
very abundant), the spruce {Picea sxcelsa), some remains, 
apparently, of the juniper and yew, a rubus and a hyloconium, 
a synantherea and a eyperacea. This collocation of plants is 

® Prehistoric Europe, 62. 

® Mortillet, Le Prehistorique, 336 — 338. 
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now found in Northern Sweden, Finland, Russia, and Siberia, 
and the mountains of Switzerland, Savoy, and Dauphiny,^ At 
Kolbermoor in Bavaria, there occurred Betula nana, and Vac- 
cinium uliginosum. In the Erzgebirge in Upper Saxony, 
Finns montana, var. ohliqua. 

Mammoth remains were found with cones of Finns sylves- 
fris at Sprottau in Silesia.^ At Imberg, near Soutliofen in 
Bavaria, have been found remains of the fir ; at Steinbach, the 
so-called ague-trefoil ; in Savoy, the fir, birch, the Salix cine- 
rea, and S. repens', at Leffe, the fir, larch, hazelnut, water- 
nut, horse-chestnut, and an extinct tree, Jaglans tephrodes, 
Ung., very like the American black walnut. In Lauenburg 
have occurred the white oak, the hazelnut, the Garplmis 
hctnlus, Salix anrita, Rhamtms frangida, Ligmtrnm vulgare, 
Vilmrnnm hirdanaj the Gornus mnyninm, and the Vaccinm 
nliglnosmn.^ This represents very fairly the tree flora of the 
cooler districts of Central Goriinariy, Sac, In Belgium, 
according to M. Dupont, the only remains of trees dating 
from these times are the white birch, the hazel, and the 
cornel-tree.'* 

England, Lubbock says, remains of the oak, yew, 
and fir have been determined at floxne.^^ ® In the Wey bourne 
beds on the cliffs at Cromer, Uypnuin turgescens and Bctnla 
polaris ; at Bovey Tracey, S(xHx cinerea, S, myrtilloidcs, and 
Betula nana, which no longer lives in England, but is found 
on the Scotch mountains, Arciostaphylos nva ursiy and Saxi- 
fraga oppositifolia,^ 

As we either climb the mountains or get near them, or 
near the actual shores of the North Sea, which were pro- 
bably infused with cold waters from the northern glaciers, 
the traces of a snow-loving vegetation increase, just as we find 
traces of a snow-loving fauna. Thus at Thorsio, in Sweden, 
there occurred Salix polaris and Dryas octopetalay while in 
various deposits in Scania, that indefatigable botanist, Nathorst, 
discovered a considerable series of quite Arctic plants, viz. 
Metzgeria furcata, Lepjtotrichum flexicaule, Tortula ruralisy 

* Id. 338>9. Geikie, Preliij'toric Europe, 54. 

- Quart. Review, cxiv. 378. 

* Schroter, Flora der Eiszeit, 14. * Op. cit. 43. 

® Prehistoric Times, 357. ® Schroter, Table. 
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Sryurn pseudotii^uetrurrif B. pallenSy .AulacoMniuM palusirfiy 
Philonotis fontana^ Timmia megapolitana, var. Norwegica, 
Thmdium abietinumj Olimadum dendroides, Oamptothedum 
niteus, Amhlystegium serpens, Eypnum stellatum^ H. WilsonL 
JET. exannnlatiiin, H. jluitanSf JET. filicinum, E» calUchroum., 
H. ochraceum, JET. giganteum, ET. scorpioides, fl".* Heujleri, H. 
cupressiforme, H, cuspidatum. These are all mosses. Tn 
addition were Potamogeton, spec., Salix herbacea, 8. polaris, 
8. reticulata, Betula nana, and Dryas octopetalaJ 

From Zealand and Jaegenborg, near Copenhagen, in Den- 
mark, are named 8al'ix herbacea, 8. polaris, 8. reticulata, Betula 
nana. In Upper Suabia, about the sources of the Schussen, 
which flows past Ravensburg and falls into Lake Constance, 
and at an elevation of about 1950 feet above the sea-level. 
Dr. Fraas found a deposit containing a very largo number of 
reindeer bones, representing several hundred individuals ; 
there were also remains of the horse, ox, glutton, bear, wolf, 
the Cauis lagopus and G. fulvns, the hare, frog, the wild 
swan and the pochard. With their remains occurred several 
shells, such as Helix pnlrhella, IL lm}dda, Acluiihm luhrica, 
ClamUla olduna, Papa fuuHCorim, and Pimliiiin fontinale, 
together with some mosses, showing, as we should expect at 
this altitude, a very low temperature ; these w"(*re Ht/punm 
S arm onto, S' urn, which is now found in La])]and on the Dovre- 
feld, and the 8fie Hcetten, and in the Rhfctian Alps. The 
]ireseiice of this moss sliows how near the glacier must then 
liave been. There were also remains of Hypiimu aduncuni, 
several varieties of wJiich still grow in Switzerland and the 
damp plains of hTorfch Oerznany. A third species found hero 
was the Ilijpnutn Jlultans (var. tenuisf<imiun), which lives in 
marshy spots among the Alps and in North America.® 

From Nezka, between Oerzenhof and Sponholz, in Mecklen- 
burg, arc named Dryas octopetala, Ilypnum fiuitans, If. scor- 
jrkndes, Saltx arhuscala, 8. pyrenaica, 8. retusa?, 8. polaris ?, 
8. reticulata, 8. glaaca?, Betula alba, B. nana and myrio-- 
phyllum.^ • 

In Switzerland we have several cases where remains of very 

^ Schroter, Table. 

® Compte Rendu, Inter. Cong. Arch., Copenhagen, 280—313. 

® Schroter, Table. 
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boreal plants have occurred^ as at Scbwerzenbach^ where 
were found Potamogeton sp., 8ali(c myrtilloides^ 8, hastata 
alpestris, 8. retusa^ 8. polaris, 8* reticulata, Betula nana, 
Polygonum viviparum, Myriophyllum spec., Dryas ociopetala ; 
at Hedingen, 8alix herbacea, Betula nana and Dryas octo-- 
petala ; at Niederwyl, 8alix reticulata, Betula nana, Myrio- 
phyllum sp., Dryas octopetala ; at Sohonenberg, Potamogeton 
sp. and Betula nana ; at Bonstetten, Betula nana ; at Waiiwyl, 
Betula nana. 

In addition to the direct evidence here adduced, we may 
quote the remarkable and otherwise inexplicable presence of 
colonies of Arctic and Alpine plants, either still living, or 
whose remains arc found in the great bogs at a low level in 
Ireland, Denmark, Switzerland, &c., as has been noticed by 
Herr Nathorst and others. 

The evidence of the plants exactly confirms, therefore, that 
of the animals, and both agree with the a priori arguments 
we have used, and enable us to explain the presence of creatures 
peculiar to cold countries in unexpected quarters without 
having recourse to theories of migration, &c., &c., which pre- 
vail in some quarters. We may even go further. The plants 
above quoted point to two sub-zones in the upland district, 
one more severe than the other. Dr. Woldrich has drawn a 
similar conclusion from the finds of animal remains in Upper 
Germany, one marked by a snow-loving Fauna, and the other 
by animals living on fells and high grassy steppes and 
pastures. 

Among the former he names Myodes torquatus, Myodcs 
lenimuSyArvicoIa, grvgciUs, A. nivalis , Arctomys hohac, Lepus vari- 
ahilis, Oribos moschatus, Dogopus alpimis, L, alhus, Nyctea 
nivea, Foetorins erminea, Gulo borealis, Canis lagopus. 

Among the latter or steppe animals, Alactaga jaculus, 8pcr- 
mophilus altaicus, 8. guttatus Arctomys bobac, Lagomys pmsiU 
lus, Arvicola arvalis, A. ratticeps, A, agrestes, A. amphibius, 
Lepus timidus, Talpa Europcea, Cricetus frumentarius, Equus 
asinus, E. fossilis, Bof^ primigenius, A^itilope saiga, Rangifer 
tarandus, Foetorius putorius, F, vulgaris, Canis ferns, Lupus 
vulgaris, &c. A curious fact, showing that in some cases the 
former series withdrew to colder heights in summer to breed, 
is to be found in this, that while at Westeregeln quite young 
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animals of most of the species occurred, all the lemmings and 
ice-foxes found there were full-grown.^ 

Dr. Fraas read a paper before the Archaeological Congress at 
Copenbagen, which described how, in Upper Suabia, the animal 
remains dating from pleistocene times are of a boreal type, 
such as the reindeer, the horse, the glutton, the wolf, and 
Arctic fox, while in Lower Suabia, in contemporary beds, are 
found a different group of animals, as the Mammoth, the Rhino- 
ceros antiquiiaiis, the cave-bear, the bison, the mogaceros, and 
also the horse and reindeer.^ 

Let us now turn to the third zone to which I referred, viz. 
that of the valleys in the low grounds which we may call the 
forest zone. It is not generally recognized how a very warm 
summer climate in the valleys is quite consistent with the 
presence close at hand of high mountain ranges. I have 
already quoted Switzerland, and may refer shortly to other 
cas(?s whore the same rule applies. 

It is familiar enough in India that in corning down from the 
high mountains of the Ilimalayahs with their boreal con- 
ditions, wo rapidly descend into a tropical climate, and pass 
very quickly from the region of snow to that of palms. The 
same is the case with other high mountain chains in higher 
latitudes which shelter the low land from the cold winds, thus 
Tchitachef in his '^Voyage dans T Altai Orientale,^’ parti., 
93, speaking of descending the bed of a torrent called the 
Kalabaya one of the head streams of the Buchkaus says, tho 
place was devoid of vegetation, save some mosses and 
some stunted dwarf willows. The country speedily assumed 
another aspect, less desolate and rude. The branches 
of the modest Betula were clothed in more developed leafage, 
and rose from the ground on which hitherto we had seen them 
creep miserably. After descending the river somewhat 
further we found ourselves among fir-trees. For four days we 
had seen no arborescent forms except the humble Betula nan a 
and some dried-up remains of an extinct generation of plants, 
and we speedily sheltered from the hait under the spreading 
branches of a Finns cembraJ ’ 

Again, M. Dupont, speaking of what occurs in New Zealand, 

^ See Nehring, Die Quaternaren Faunen, &c., 59, note 2. 

^ Compte lieiidu, 99 and 100. 
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says, ^^Dans Vile Sud de la Nonvelle Zelande, place© dans 
rhemisphere austral sous la mSme latitude que cello des 
Pyrenees dans Phemisphero bor&l, les neiges perpetuelles se 
maintiennent a une altitude d^environs 2000 metres. Les 
glaciers ne s^y arretent qu^a quelqiies centaines de metres de 
la cote, et on y voit le singulier phenomene do masses de 
glaces sejournant toute Pannee au milieu d^une vegetation 

forest! ere a physionomie tropical© Ces faits si saillants 

prouvent a Tevidenoe que le develloppement des glaciers n’est 
pas He a un abaissement dans la temperature general© d’une 
region ; puisque cetto flore de Pile Sud de la Nouvello Zelande 
abonde en palmiers (aroca sapida) et en fougeres arboroscentes, 
malgre la latitude de cette He, qui correspond dans Pbemisphere 
austral h la latitude de nos Pyrenees ou les glaciers s’arretent 
a 2500 metres au dessus du niveau de Pocean * 

The same was the case in Europe in a remarkable way 
in the Mammoth age, and while the Alps, &c., were unin- 
habited on account of their severe climate, and the intermediate 
zone was occupied by boreal animals and plants, the great 
river valleys were filled with luxuriant forests, tenanted by 
forest animals. In regal’d to the animals whose remains are 
chiefly found in the valley gravels there can be no mistake. 

Dr. Woldrich has separated into two sub-classes the remains 
of this wood fauna, one living entirely in the forests and the 
other in the intermediate zone between trees and grass. The 
former comprised : AIcgs palmatus, Cervus elaphus, G. capreolus, 
Rangifer tarandus, Bos, 8 as, Castor, Sciurus, Myoxus, Arvicola 
glareolus, Mus sylvaticus, Tetrao urog alius, T. tetrix, &c. The 
other and intermediate class consisted of Rhinoceros anfigui- 
tatis, Elephas primigcnius. Hippopotamus (in certain districts). 
Bison priscus, Bos primigcnius, Megaceros, Rangifer tarandus 
and Eqmis fossilis, &c. 

All these animals frequent woods, and, in fact, the necessities 
of their daily food compel them to live for the most part in 
them. The very abundance of their remains proves how luxu- 
riant the contemporary feft’ests must have been, a fact supported 
by the presence of such large quantities of the remains of the 
Capercailzie, essentially a forest-loving grouse, in the caves of 
Belgium, Yorkshire, &c. 

“ Dupont, L’Homme pendant les Agps de la Pierre, etc., 53 and 51 

L 
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I may add as a curious fact in this behalf, that Otto 
Torrell, the Swedish geologist, has argued that it was largely 
the destruction of the forests in Denmark and Scania which, 
during neolithic times, extinguished the bison, the elk, the 
boar, the capercailzie, and the tortoise {Emys Itdaria)* 

The former existence of forests on a large scale in tho 
valleys is supported again by the character of the land-shells 
found in such immense quantities in tho Rhine loess and in the 
valley of the Seine, etc. Heer says of the shells from the upper 
Rhine valley, " All the species except Helix riideratay II. andcea, 
H. glabella, H. arhustonihn, H suhalpina, which belong to 
mountain districts, and H strigeUa, with a wide umbilicus, 
which is locally limited, are either forest snails from the region 
of leafy trees, or species which prefer shady, moist places ; 
inhabitants of sunny localities are wanting.^^ M. Tournouer, a 
first-rate authority, speaking of the similar molluscs from the 
Seine valley, says : They must have lived in the recesses of 
moist woods, attached to leaves, to tender herbaceous plants, 
and to rocks where waters fell. They bespeak a diffusion of 
European species more uniform than exists now, with a 
damp and more uniform climate than now prevails.^^ Iliis, 
then, is the testimony of the molluscs in regard to the climate 
of the valleys. 

Tho remains of the flora of the pleistocene age amply boar out 
the same conclusion. I will collect a few examples to prove 
this position. 

From the tufas of Provence, dating from the Mammoth 
age. Count de Saporta has collected debris of the following 
species Finns P, Salzmanni, P. j^yr^naica, Corylus 

nvellana, Ulmus campeMris, TJ. montana, Geltis australis, Ficus 
carica, Popidus alba, Saliir cinerca, S. alba, Lauras nohilis, 

L. cananensis, Fraxinus ornus, Viburnum tinus, Hedera helix, 
Vitis mnifera, Cornus sanguinea, Clematis Jlammula, Tilia 
eiiropma, Acer opulifolium, A. monspessulanum, A. campestre, 
Euonymus europcBus, Juglans regia, Bhus coiinus, Pyrus acerba, 
Cratcegus oxyacantha, Bubus idrnm, Gercis siliquastrum, 
remains of Cyperacem ? impressions of leaves like those of 
Garex maxima, Typha latifolia, Pellia epiphylla ? Scolopen^ 
diTnifn officinalCf A.di<intuin capillus-veneris, 

* Compte Eendn, Int. Cong Arch, Stockholm, 870. 
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M. Planohon has found the following additional twelve 
species in the tufas of Montpellier. Fegatella conica, Pteris 
aiiwilina, Smilax aspera, Alnus glutinosa^ Quercus ilex, Buxua 
sempervirem, Phillyrea angn8tifolia,P, media, Fraxiiius excelsior, 
Riihia peregrina, Ilex aquifolium, Ootmeaster pyracantha} 

This represents a very considerable flora of forest-trees as 
marking Southern France in pleistocene times. If we travel 
further north, into the valley of the Seine, the same botanist 
has discovered in the tufas near La Celle the following plants ; 
— Scolopendrinm officinale, Corylus avellana, Populus canescens, 
Salix cinerea, Salix fragilis, Ficus carica, Laurus nolilis (var. 
Ganaricnsis),Fraxinus excelsior, Samhucus ehulus, Hedera helix. 
Clematis vifalba, Buxus sempervirens, Acer pseiido-pylatanus, 
Fuonyrnus Fjuropcciis, E, latifolius, Prumus mahaleh, Chris siii~ 
quasirum.^ In the travertine deposits of Mamers, Professor 
Crie found remains of Carpinus hetiilns, Vlmus campestris, 
Quercus rohur, 8alix cinerea, Corylus avellana, and Scolopen- 
driuui officinale? At Cannstadt, near Stuttgardt, are some 
tufas which have yielded to Heer twenty-nine species of 
plants, three of which are extinct, namely, the mammoth 
oak, with obtusely and widely lobato leaves, six inches broad, 
and oval acorns nearly twice as large as those of the Q. pedun- 
culata; a poplar [Populus Fraasii) with large cordate leaves, 
the edges of which are partly undulated ; and a walnut-tree, 
resembling the American species, Juglans nigra cinerea. Among 
the remains of forest-trees still living in Wurtemberg are the 
red fir, the white birch, the hazel, and sycamore ; the white fir, 
aspen, and silver poplar ; the pedunculated oak, the hornbeam, 
the elm, the lime, and spindle trees ; while among the under- 
growth were several willows, Salix monandra, fragilis, aurita, 
riminalis, and especially cinerea. The cornel, cornus sanguinea, 
two dog-woods, Bhamnus frangula and catharticus, the box, and 
the black whortleberry, Vaccinum uliginosum. The herbaceous 
plants were very scarce, and comprised the great manna grass 
(Glyceria speetahilis) , the reed, and the hart’s-tongue fern(fi^coZ(?- 
pendHum officinale)? Bere again wo have a profuse forest 
vegetation marking the warmer valleys of West Central Europe, 
and confirming amply the induction we have previously made. 

® Geikie, Prehistoric Europe, 4P. Id. 50. " Id. 52. 

® Heer, Priiri«Tval World of Switzerland, by Heywood, ii. 200. 
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This conclusion, which, I take it, will hardly be contesfied, 
seems to offer a very rational explanation of the existence at 
the same time in Europe of animals now occupying very diffe- 
rent latitudes. Instead of latitude determining their habitat, 
they were in fact found in the higher and lower ground respec- 
tively; and if there was a migration at all, it was from the 
valleys to the hills and back again, or from the open land to 
the woods, like the reindeer migrations, which take place 
still in Norway from the fell to the seaboard. In Canada both 
reindeer and other animals seek shelter from the terrible cold 
of the barren grounds in winter, in the wooded district. 

Let us now try to fix the kind of climate which prevailed 
in the valleys of Western Europe in the Mammoth age. For 
this object, plants form an excellent thermometer by which to 
tost the summer climate of a place, for although they can bo 
made byartificial planting to spread over districts where they will 
not ripen their seed, this is not the case in a state of nature, 
where they are self-sown. Working on these lines, the Count do 
Saporta has endeavoured to fix the minimum temperature of the 
valley of the Seine, when the tuffs of La Celle were deposited. 
The canary laurel is a variety of the common laurel (Lunrm 
nohilis), which, like it, flowers in the winter, and is more sensible 
to cold than the olive-tree, which cannot thrive nor reproduce 
itself where the temporaturo is lower than 8°, which may there- 
fore be accepted as the minimum temperature prevailing in 
the Seine valley at the time of the formation of the tufa.® 

It is a mild winter rather than a hot summer which the 
laurel demands. It also likes a humid air, thus it extends consi- 
derably further north on the borders of the Atlantic than inland, 
where it reaches the 40° of latitude at the base of the Lombard 
mountains on the banks of Lake Iseo, and the same may be said 
of the fig-tree.^^ * The fig-tree of La Celle resembles, in the 
size and shape of its fruit and loaves, that found in the tufas 
of Southern France, and which now lives in Asia Minor, 
Kurdistan, and Armenia. If the winters in Northern Franco 
were formerly mild and genial, the summers were certainly 
more humid and probably not so hot. This is proved by the 
presence of several plants in the tufa of La Celle which can- 
not endure a hot arid climate, but abound in the shady woods 
® Lp Prdhistoriqae, 219, 220. i Id. 225. 
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of Nortliern France and Germany. It was, as Sapor ta 
remarks, a combination of clement winters with pronounced 
liumidity, which accounts for the association at La Celle of the 
fig-tree, the canary laurel, and the sycamore.^’ ® A fair index of 
the uniform and temperate conditions needed to solve the 
problem is to be found in a tree like the wild fig {Ficus 
am'ca), which is essentially a Mediterranean plant, and needs 
shelter both at Paris and Moret in the winter. North of Paris 
it is not cultivated in the open air, nor does it bear fruit 
spontaneously north of 45°, except in mild districts. In Brittany 
it reproduces itself in the hedges, but bears no fruit, while it 
grows vigorously in the milder climate near the ocean at 
Brest, Clicrburg, Jersey, in the South of England, and even 
as far north as Elgin. At Moret not only leaves but the figs 
themselves occur frequently in the tufas. 

Speaking of the fact that all the species found at La Celle, 
except the fig, the Judas tree, and the viburnum, occur 
at Cannstadt, Saporta says, that these facts prove that 
Europe, from the Mediterranean to the centre of the Continent, 
notwithstanding variations due to the influence of latitude, 
presented much smaller differences of climate than now, 
and sums up the case thus: — " Uii plus grande uniform! te 
cli mater ique, une temperature egale, humide et cle monte, 
permettant a Perable, faux-sycamore et au figuier de vivro 
associes pres de Paris, regnaient en France a ce moment de 
la periode quaternaire, qui correspond sans doute a Page du 
mammoth et du rliinoc&os, et par consequent a celui des 
horames qui taillerent le silex des bords de la Somme.^^ ® 

M. de Mortillet graphically suras up the results of tho 
inquiries of the same botanist in France and Western 
Germany. The presence at La Celle, between the 48th and 
49th parallels of latitude, of the box, which is now limited in 
its northern range to Burgundy, about 47° N. lat. ; the 
Fuonymus latif alius similarly limited; the Judas-tree, no longer 

found north of Montelimar, between 44° and 45°; the wild 

# 

fig, which is confined to Provence between 43° and 44° N. lat., 
and the Canary laurel, now limited to the zone between 25° 
and 35° N. lat., proves that the climate of La Cello was then 

2 Geikie, op. cit. 52. 

* Compte lloiidu, Int. Cong. Arch., Stockholm, 103. 
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considerably warmer ; on tbe other hand, the existence of the 
Salix cinereay the Ruhus idoeus, the TJlmus montanay the Tilia 
platyphyllay Acer opulifoliuMy and Pyrus Malm, none of which 
now live further south than 44° in the plains , only living 
further south on the mountains, prove that the climate of 
Southern France was then cooler, and to continue in our 
author’s words : II faisait plus chaud a la Celle, moins 
chaud en Provence, en termes plus genera ux, plus chaud dans 
le Nord, moins chaud dans le Sud, ce qui equivaut a dire quo 
la temperature etait plus %ale, plus uniforme, avec les ecarts 
moins grands, resultats dus surtout a une tres forte humidite. 
Cette uniformite et douceur de temperature n’etait pas seule- 
inent propre a la France, elle se faisait aussi sentir d’une part 
en Afrique, comme nous avons pu le constater par I’etude du 
tuf de Tlemcen, d’autre part en Allomagne, puisque le tuf do 
Cannstadt .... conticnt encore le buis et le buisson ardent, 
especes actuellement bien plus meridionales/^ ^ 

With the plants we must place the land-molluscs when wo 
need a hygrometer to test the humidity of a climate, I have 
already quoted their evidence when showing how the lower 
European valleys must have been occupied by trees, and will 
only name one case here from the tufas of Nesson, in the De- 
partment of the Aube, where numerous land-shells occur. In 
regard to them Mortillet says : La plus interessante de ces 
coquilles est I’Helix fruticum, espece encore tres repandue en 
Europe, mais qui aime les stations tres humides. Elle ne descend 
pas jusqu’au midi de la France. Je Tai recueillie a Moscow, 
elle se rencontre en Danemark, mais ne remonte pas jusqu’aux 
regions froides du pole. Dans les Alpes de la Savoie elle ne 
depasse guere 700 metres de hauteur. C’est une nouvelle 
preuve qu’a I’epoque Mousterienne le climat du centre de 
FEurope etait fort humide, mais pas excessivement froid.’^ ® 
These facts point to the climate of the valleys of Western 
Europe in the day of the Mammoth having been more humid 
and more uniform than at present. The increased humidity 
was, perhaps, not so much felt on the bplands, nor under the 
lea of such mountain chains as the Pyrenees, whence, perhaps, 
the preference shown by the reindeer for the northern flanks 


< Le Piehistorique, 225, 227. 


^ Id. 337. 
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of that range compared to the Alps, where it occurs only 
-seldom. 

To sum up the result of our investigations, Europe was, in 
the Mammoth age, divided into three zones, differing in climate 
and products. One, comprising its Northern parts and Switzer- 
land, covered with glaciers and practically sterile ; the second, 
comprising the uplands and higher ground, with a climate 
probably similar to that of the valleys of the Oberland of the 
Urals and Central Sweden, largely occupied by grassy prairies 
and pine- woods, and inhabited by mammals and birds now 
living in high latitudes or mountain fells ; and lastly the river- 
valleys, sheltered and luxuriant, filled with forests which, in 
France and Western Germany, were of a very diversified 
character, many of the trees needing a warm summer tempera- 
ture. In these forests, and near the rivers they shaded, lived 
the Mammoth and its more close companions, like itself 
denizens of the woods, and like itself, also, doubtless capable 
of surviving some vicissitudes of food and temperature. 

The conclusions here arrived at show that since the Mammoth 
flourished the climate of Europe has considerably changed. 
The causes of this change were no doubt manifold. One or 
two of them it is interesting to examine. 

As is well known, the sea-bottom between the coast of Norfolk 
and Dunkirk teems with the remains of Mammoths, &c., &c., in a 
way which is not known in any other part of Europe. Nor is it 
within the range of probability that these remains were 
washed thither by the Rhine and other rivers which wash 
virtually no remains thither now ; and, apart from this, the 
occurrence of largo portions of skeletons intact, and the very 
fresh character of the bones, show they have not been rolled 
in a river bed, but lie where the animals perished. It 
seems tolerably clear that this stretch of sea-bottom was 
then dry land, and that it was across this natural highway, 
which must have existed somewhere, that the groat animals 
marched in invading Britain, It is correspondingly clear that 
this junction was west (5f the Rhine, since the remains of hippo- 
potami, which lived in England, are not found east of that 
river. Again, Ireland was joined to Scotland and the Isle of 
Man, so that wo have evidence of the land being, in those 
western latitudes, considerably above its present level, and at 
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least thirty fathoms higher. A general elevation of 2i0 fact 
over a large part of the European continent would, of course, 
considorably modify its contour and its climato. 

We liavo reason to believe that not only was the general 
level of Europe higher, but that the shores of the North Sea 
and Atlantic were then washed by cold currents, instead of by 
the genial Gulf-stream, which did not then reach the shores of 
Britain or of Norway. 

This caused the extension of the Arctic molluscs into 
more southern latitudes than they now occupy, and was also 
the probable cause of the large development of glaciers on the 
adjoining land. To this question I hope to revert in another 
volume. 

Lastly, in regard to Switzerland. The growth of a glacier 
depends largely upon its progress in winter being greater than 
its decay in summer. The decay of Alpine glacici*s in summer 
is largely due to the hot south wind, called Fohn, and known 
as the glacier-eater ; this wind comes straight from the sandy 
furnace of the Sahara. If the Sahara was not then a hot 
desert we should have one good cause for larger glaciers in the 
Alps. It seems very plain indeed that the Sahara in pleistocene 
times was very different to what it is at present. Every English 
writer known tome, wlio has treated of the subject, has argued 
that it was then a sea. This is a mistake. What water there 
was there was fresh water and not salt water ; but if not a sea 
it was largely a fertile tract in complete opposition to its 
present condition. A few quotations will make this clear. 

In the Revue ScienHfique for December, 1884, M. Gr. Bolland, 
who has visited the Sahara several times, argues in accordance 
with Pomt'l, that neither its physical nor geological features, nor 
its fauna nor flora, point to the Sahara having been a sea. Its 
surface beds are comparable to the diluvium of other countries, 
and diluvial waifs, such as a helix and a planorbis have occurred 
in it in the "chott ” Melrir. In another part of the same have 
been found remains of Succinea, planorbis^ limnea, bythinia» 
melania, melanopsis, and also Cardium edule. 

The beds are the same with those of the Atlas with which 
they interlock, and which no one pretends ai o marine, this 
range not having been submerged under the sea since miocene 
times. The Cardium eduk is very common, but it is the only 
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marine shell found, and may have been brought by the men 
who made the flints or otherwise. M. Tournouer, a great 
authority, holds that it alone is not enough to support the 
tlieory of a Saharan sea. Some have supposed a recent marine 
gulf between Gabfe and Melrir, but M. Fuchs found no traces 
of it. On the western side of the plateau of Gabes M. Pomcl 
found worked flints. 

MM. Zittel and Rohlfs deny positively any marine traces in 
the Lybian and Arabian deserts.® 

Paleolithic implements have occurred frequently in the 
Sahara, and they begin to occur about the twenty-eighth 
degree of latitude in going south. The presence of these re- 
mains proves that the Central Sahara was once by no means 
the waste it is now. Herodotus tells us that thirty days’ 
journey from the Garamaiites there wore oxen which browsed 
backwards, since their horns hung over their eyes and fixed 
themselves in the ground, thus preventing them from walking 
forwards. North of Tibbu, sixty hours’ march from Mur- 
zuk, on the route to Ghat, and further south in the Tu or 
Tiberli, E.S.E, of the valley of Telizrarhon, are rock-sculptures 
on which those oxen arc represented, showing there was 
formerly pasturage there. 

Paleolithic implements been found twenty miles west of the 
oasis of Dashel, in a part of the desert now completely de- 
populated, where there is no tradition of former inhabitants, 
no roads, no vegetation, and not a single spring, and which 
is quite uninhabitable. The presence of these remains con- 
firms what we otherwise learn from a great bed of traver- 
tine, covering a stretch of 300 metres, near the oasis of 
Chargueh, which contains the leaves of decotyledons and the 
stalks of grasses, proving the former existence of a rich vege- 
tation in a place now absolutely void of water.^ 

Dr. Weisgerber found flint implements near El Goleah, at 
the wells of El Hassi, in a loamy bed overlaid by a crust of 
calcareous gypsum 0.50 thick, deposited from a spring now 
quite exhausted.® • 

In a terribly waste part of the Sahara, called Mzab, between 


Matei’iaux, xviii. 21, 30. 

7 Zittel, Coiiipte Ileiidii, Stockliulm, 78 and 79. 
^ Matoi'iaux, xix. 125, 12G. 
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Onargla and N’ghoussa, near Ghardara, M. Croctard also 
found similar flint remains.* All this points to the Sahara 
having been at this time a fairly humid district, and not the 
baked sand waste it is now. On the other hand the presence 
of specialized and local forms of life in Malta, Corsica, and 
Sardinia, as we have pointed out, show that thesp islands 
were islands then, and that the western Mediterranean then 
existed as a sea. 

The conditions here described in the Sahara and the 
Mediterranean basin are inconsistent with the blowing of 
such a hot wind as the Fohn. The withdrawal of the Fohn 
thus accounted for, would, we are told, increase the atmo- 
spheric pressure, lower the temperature, and increase the 
humidity of the air.* With more humidity and greater eleva- 
tion of the land the glaciers would grow in size, while the 
lower valleys, protected by the higher ground, would no 
doubt emulate on a small scale the fruitful valleys under the 
flanks of the Himalayahs and produce the climate demanded 
by the biological evidence. 


* Mat^riauz, xiz. 143. 


* Id. iv. 149. 



155 


CHAPTEE Vir. 

THE EXTINCTION OE THE MAMMOTH IN THE OLD ^OHLD. 

“ Mille miracula movet, f aclemque mutat locis et desertl montea , 
Bubrigit plana, vallee extuberat, novas in prof undo insnlas erigit. Hsbg 
ex quibus causis aooidant, digna res est excuti. Qaod inqnis erit preiiam 
operas, quo multtLin majas est nosce naturam.”— ix. 21 • 

The finding of intact skeletons in unfrozen ground equivalent to finding 
carcases in frozen soil— List of such skeletons from the Old World — 
finding of Mammoth and other remains in caches or masses all mixed 
together — ^Various theories about the extinction of the Mammoth, 

— Man — ^The predatory animals — Murrain or drought — ^The struggle 
for existence and gradual operations of Nature all shown to be inade* 
quate to explain the facts — The facts compel us to postulate a sudden 
catastrophe, involving a fiood of water as the cause of the extinction 
— Similar conclusion of other writers, 

I HAVE considered the conditions under which the Mammoth 
lived. I will now examine the more polemical issues involvetl 
in the mode in which it became extinct in Asia as well as in 
Europe. 

In facing this critical problem wo must first shortly consider 
some of the abnormal ways in which the remains are found. 
We have already considered one of these, namely the occur- 
rence of the soft parts in a fresh condition. This is, of course, 
a mere accident of their having been originally frozen and 
remained so ever since. Where the ground is not and has not 
been continuously frozen, it is clear that the flesh could not 
have been preserved. It is equally clear that the finding of a 
skeleton intact, and with its bones all in posit ioiij is, under 
such conditions, equivalent to the finding of a carcase, and 
shows that such a skeleton was, when buried, clothed with fiesh, 
just as the bodies in North Siberia are now, and that it is only 
the absence of the necessary cold which has interfered with 
its complete preservation. This makes it iiiterestiiifi^ to 
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collect a few typical instances of such skeletons, and I will 
begin with a quaint quotation from Strahlenberg : An 
ancient painter, Remessof, a native of Russia, who lived at 
Tobolsky, informed me, in the presence of Dr. Messerschmidt, 
and many others, that he, and thirty more of his companions, 
had seen, between the cities of Tara and Tomskoi, near the 
lake called Tzana Osero, an entire skeleton of one of these 
creatures, which was thirty-six Russian ells long, lying on one 
Side ; and the Distance between the Ribs of one Side and the 
other, was so great, that he, standing upright on the Concavity 
of one Rib, could not quite reach the inner Surface of the 
opposite Rib, with a pretty long Battle-axe which ho had in his 
Hand.^^ 

Again, the same author says : Dr. Messerschmidt himself 
has seen the bones of a whole skeleton, of a monstrous size, 
lying in a heap, in a ditch between Tomskoi and Kasnetsko, on 
the banks of the river Tomber/^ ^ Dr. Messerschmidt described 
tlie discovery of a third specimen beyond the Indigii*ka in a 
letter to Dr. John Philip Borgne, printed in the Philosophical 
Tiansactions. 

Pallas mentions finding, below Sclakino, on the Yenissei, a 
tooth and other hones of an elephant.* He received from a 
place three versts below Kuchevazkoi Pogost, 150 versts froiii 
Berezof, where Mammoth bones greatly abound, a largo 
humerus, with the articulations of the foot, vertebraB, ribs, &o.* 
He also reports the finding near Ufa, in the dried bed of the 
Belaia, of a largo bone, with the head and other parts of the 
skeleton of an elephant well preserved.'* 

To give an instance from more modern times. During 
Schrorick^s journey across the Samoyede steppe in 18Ji7,he heard 
of the discovery of two skeletons of pachyderms in the great 
peninsula of Karakhaiskaya, which separates the Kara Sea from 
the Gulf of Obi. One of thorn had been found on the left bank 
of the Yerumbei, or Ycrubei, four or five years before he 
passed that way. It was described to him as being as big as 
a walrus, but without tusks, and he suggests that it was the 
skeleton of a rhinoceros, but it may be that the tusks had been 
previously broken off and carried away. It had apparently 

* Op. cit. 401. 2 Voyages, iv. 458. 

« Id. iv. 50. i Id. ii. 210. 
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lain exposed a considerable time, and tb© boneawer© oi n. 
brown colour. Another skeleton, not quite so porioct, VaA 
been found ton joars before on the same peninaula, and waa 

MtKW 

tilings, TJ*more or less rare in Siberia, awl tk frequency or m* 
frequency of such finds must not be acceptf.1 as any m«WOri< 
of the numbers of such skeletons that are actually buried 
there. The surface is only disturbed rcry exceptionally in- 
deed, and the vast majority of the instances of the discoverie'S 
of Mammoth remains have taken place wheii the banks of 
rivors arc undermined in the summer, and the bones thus ex- 
posed ; but this means of course that skeletons are generally 
disintegrated when found. A breaking or broken bank only 
exposes single bones or portions of skeletons. 

We will now turn to Europe. Here no carcases, so far as wo 
know, have been preserved intact ; but tliis is entirely due to 
the fact that the ground in no part of Europe, which has boon 
sufficiently exploited, is frozen all the year rouiiJ, so as to enable 
ilie soft parts of the Mammoth to bo preserved. The country 
east of the White Sea, and between it and the great gulf of the 
Obi, may very possibly satisfy this condition ; but it is virtually 
a forra incotjalfa in regard to its geology, and it is only rt'- 
ceiitly that its superficial aspects Lave been examined with 
any attention. Elsewhere in Europe, the ground in summer is 
not permanently frozen, and it therefore cannot preserve what 
is so subject to rapid decay as the flesh of animals. Hut the 
equivalents of such carcases, namely more or less intact 
skoletons, have occurred in many places, and not infrequently. 
First I would refer to the long list of so-called giant's skele- 
tons described in the first chapter, and which, for the most 
part, were skeletons of the great mammals. They were, as we 
have seen, distributed nearly all over Europe. I turn next 
to more recent and more accurately described examples, and 
begin with the East of Europe. The most important of 
those, and the one of whose discovery we have the greatest 
details, was found about the year 1846 , near Moscow, with 
remains of plants, infusoria, and scales and bones of fish. The 
skeleton was found at Troitzkoe, not far from Kliorosohowo, 

Buer, Bull. St. Pet. Acud. x. 278-9. 
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in the bed of a dried-up stream, which must once have fallen 
into the river Moskwa. It was described by Prof. Charles 
Eouillier, the. then Secretary of the Imperial Society of 
Naturalists. The skeleton was standing vertically, the fore- 
feet having -sunk lower than the hind ones, and Brandt says 
that it must have sunk down in soft mud. His remaining 
remarks are so exactly what I would urge, that I prefer to 
quote them in the original as the words of a very skilled 
palaeontologist. He says: ^^WurJe das Moskauer Governo- 
ment damals einen ewig gefrorenen Boden besessen haben und 
noch bis auf heute besitzen ahnlich wie der Norden Siberiens, 
so wiirde das fragliclie Mammuth wohl als ganzes Cadaver zum 
Vorscljcin gekominen seiu.^^ If the Moscow Government had 
formerly had its soil perpetually frozen, and if it had remained 
so frozen until now, as in Northern Siberia, the Mammoth 
in question would have occurred as an intact body.'*^)® 

About 1826, according to a communication made by Pander 
to Braudt, there was found on the banks of a river near St. 
Petersburg the skeleton of a Mammoth, which was also in an 
upright position/ This skeleton may be paired with another 
discovered in 1775 at Swijatosski, seventeen versts from St. 
Petersburg, and which is mentioned by BufPon.® 

Tilesius mentions that a complete Mammoth^s skeleton was 
found at Struchof in the government of Kazan. 

The body of some large animal, whose species, Cuvier says, 
was not ascertained, but which was probably a Mammoth, was 
washed out by the waves near Azof. The lower jaw, weighing 
twenty pounds, was deposited in the Museum of the Academy 
of St. Petersburg.® 

In 1821, as appears from a letter written to Cuvier from St. 
Petersburg, there were found, in the government of Woronej, 
two entire skeletons, whose tusks, although broken, were 
many feet long. It was argued these were the remains of 
elephants brought to Russia during, the invasion of the Tartar 
Mamai.^ 

® Bulletin de la Soc. Imp. des Natur. de Mosc., vol. xi. part ii. p. 260. 

" Bcricht iiber die Verhandl. Berliner Acad. 1816, j^p. 225, 226. 

® See De Blainville, Ostdographie, p. 108. 

® Cuvier, 141. 

‘ Cuvier, Ossemeiis Fossilcst vol. ii. p. 164. 
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Travelling to another comer of European Russia, Von 
Nordmann mentions the discovery of a complete skeleton 
forty versts from Odessa, seven fathoms under the ground, of 
which he secured a portion of a hip bone and two tarsi.* 

In Western Russia, De Blainville reports the fishing up of 
the molar of a young animal, with other hones of the sheleton, 
from the river tJscha, near the Obrinka, not far from Grodno.* 

Hagenius^ states hov the illustrious ^^Castellanus Sre- 
mensi^^ had informed him that a whole skeleton of an elephant 
was found at the town of Gruezno on the Vistula, which was 
broken to pieces by the peasants, but he secured part of a 
tusk.^ 

M. Zawisza found in the Polish cave of Lokietsk several 
almost entire skeletons of the cave-bear of different ages and 
sizes.® 

In Germany several cases are known. Of these the most 
famous, perhaps, was the two skeletons found at Toima, 
in the province of Gotha. One of them was discovered in 
December, 1695, and a femur with the head of another, a 
humerus, some vertebrm and ribs, together with the skull, 
four molars, and two tusks were recovered. Tentzel described 
the remains in the nineteenth volume of the Philosophical 
Transactions, and proved, by an elaborate examination, 
against the views of the doctors of Gotha, that these bones 
were not lusus naturcBy but the remains of an elephant. The 
perfection of the skeleton may bo judged from Tentzel 's 
words; Equidem nihil dubitare attinet, quin omnia reperta 
sunt ad absolvendum Elephanti sceleton necessaria.” ' Some 
grinders, pieces of tusk and of the skull, showing the cellular 
structure, wore sent to the Royal Society, where,^* says Sir 
Ilans Sloane, ^^they were ordered to be preserved in their 
repository 

A second skeleton from the same place, described by Cuvier, 
was discovered fifty feet from the former one. This was in a 

^ PalaBontologie Siidrusslands, p. 273. 

® Op. cit. p. 112. * 

^ Beitrage zur Kunde Preusseus, vol. i. p. 56. 

* Baer de Foss. Mammalmm reliquis, p. 13. 

® Compte B/endu, Int. Cong. Bologna, 121. 

^ See Tentzel, Epist. de Sceleto Eleph., Phil. Trans, vol. xix. Cuvier, 
Ossemens Fossilcs, 4th ed. vol. ii. pp. 81 — 81. 
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cramped and curved position, occupying a space twenty feet 
in length, the hind-feet being near the tusks. The latter had 
fallen out of the alveoles and wore crossed.® 

Tilesius notices a whole skeleton of a Mammoth found with 
the bones and teeth of a rhinoceros near Burgton in Thu- 
ringia.® 

Brockman ^ mentions the finding of a skeleton of a Mammoth 
at Thiede, in the valley of the Oker, a short distance from 
Wolfenbuttol, of which Leibnitz figured a molar tooth. An- 
other skeleton was found at Osterode, at the foot of the Ilartz, 
by Dr. Koenig. These finds are both mentioned by Cuvier, 
who adds that skeletons have also been found in the valley of 
the Unstrut.® Schlotheim mentions an entire skeleton of a 
rhinoceros found in 1784 at Balleiistedt, which was broken by 
the workmen.® Cuvier names the skeleton of a horse from 
Berg, near Cannstadt.'^ 

South Germany, with its mountainous contour, was not 
well adapted to the habits of the great pachyderms, and, like 
the mountainous district of Siberia, is not so fruitful in Mam- 
moths^ remains as the more level country. We do not, there- 
fore, meet with so many cases of skeletons or parts of 
skeletons found more or less intact. In 1G05 a tusk with 
some elephants' bones were found near Halle, in Suabia ; the 
tusk still hangs in the church of Halle.^ Schlotheim, in his 

Petrifactenkuude,'' speaks of a skeleton found near Passau, 
at the confluence of the Inn and Danube.® In 1807 many 
portions of an elephant’s skeleton, well preserved, were found 
at Neustadt or Vag Ugheli, on the Vag in Hungary.^ A 
vertebra, teeth, and ribs, forming no doubt portions of a 
similar skeleton, were found in Syrma, between the Save and 
the river of Baczinco.® 

At Thiede, Dr. Nehring reports having found Mammoths 
and rhinoceroses, both young and old animals, in whole skele- 
tons.® In one place there, he found the bones of a left fore- 
foot of a horse, from the radius downwards, in their natural 


® Cuvier, op. cit. p. 85. 

' Epist. Itin. p. 30. 

® Cuvier, op. cit. p. 93. 

® Cuvier, op. cit. p. 95. 

? 1(1. p. 128. 

® Die Quaternarcu Fan non, etc. 4. 


® Tilesius, 414. 

2 Op. cit. p. 130. 

^ Id. ii. 125. 

® See Cuvier, op. cit. ]\ 127. 
« 1 ( 1 . 
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position. In another he found the tibia with the bones of a foot 
and the metatarsi and phalanges of the left hind-foot of a rein- 
deer, and not far off the greater part of the skeleton of the 
same animal.' In another place he found a large part of a 
hymnals skeleton, etc.^ 

When we reach the Rhine-lands, we find ourselves in a 
district rich in remains of the Mammoth, and several skele- 
tons are recorded as having occurred there. 

Falconer says unrolled crania of the Mammoth have been 
procured from the loess of the Rhine valley. In one instance 
ho had examined at Mannheim, the skull was perfect, the 
bones fresh-looking and full of undocomposod gelatine.® 

In the year 7 of the first Republic (1798-9), an almost com 
plete skeleton was found forty feet deep at Vendenheim, a short 
distance from Strasburg, in an outlier of the Vosges. A few 
years earlier, another skeleton was found at Epfig, eight 
leagues below Strasburg, also in the Vosges.^ An entire 
skeleton with two tusks is reported by Be Blainvillo as 
having been found under vegetable soil close to the walls 
of Stuttgart, on the Neckar, in Wurteinborg. Merck describes 
the various bones of an elephant found together at Brfeldeii > 
in Darmstadt. 

But it is when wo reach the alluvial flats of the Low 
Countries that wo find, as we should expect, the most notabii' 
examples of what we are describing. Lulof speaks of \i 
tooth and many bones of an elephant found in the vall(*y of 
the Yssel, near Zutphen.^ 

In 1G43 an entire skeleton was disinterred at Bruofos in 
the presence of Bernard do Aranda and Otho Spei’ling^s 
father, and was described as twenty yards of Bral)ant in length- 
A femur passed into Otho Spcrling^s and thence into the 
Danish Collection.® Two entire skeletons with molar tei'th 
and tusks were found in digging the Canal from Brussels to 
Rupemonde, near Vilvorden.' In 1742 a skeleton was found 
in marl, half a league from Ostend.® 

It was in February, iSCO, however, that the most important 

* Die Quaternaren Fan non, etc. 10. Id. 50. 

^ Mems. ii. 203. * Cuvier, i. 114. 

® Cuvier, p. 117. ® Sloaue Phil. Tratis. vi, 220. 

' De Blaiuville, p. 130. ® Id. 
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discovery of this kind took place in Belgium, namely, at Liere, 
between Antwerp and Malines, where the bones of a Mammoth 
were discovered, and secured. These remains were described 
in the Bulletin of the Belgian Academy.* The magnificent 
skeleton is now in the Royal Museum at Brussels. 

The same rich collection also contains a skeleton of the 
Elephaa antiquiLS found at Antwerp, that of the foetus of a 
Mammoth from near Namur, and three skeletons, more or less 
complete, of Rhinoceros antiquitatis from near Namur. In the 
cave of Goyet, M. Dupont found the skeleton of a bear of full 
size and one of a foetus ; also the skeleton of a cave-lion, many 
of the parts of which, such as the tail and feet, were in their 
normal position.' Entire skeletons of the marmot have oc- 
curred at Aix-la-Ohapelle. Similar skeletons have occurred 
at Fislierton in Somersetshire. 

We have now reached England. At Gray’s Thurrock, says 
Falconer, a skeleton of an elephant was discovered, the greater 
portion of which was found spread out in one place by the 
workmen when digging for brick-oarth. Most of the bones 
were destroyed in the operation, but two molars were pre- 
served. 

In 1803 the skeleton of an elephant much decayed was 
found at Harwich, and Dr. Buckland describes the finding in 
1806 near Hoxton of an entire Mammoth’s skull containing 
two enormously long tusks as well as molars. A remarkable 
case was the discovery of the hippopotaiifus remains made 
in 1852 by Mr. Denny, near Leeds. Great portions of tho 
skeletons of two or three large specimens of Hippopotamus 
major were there discovered at a height of 150 feet above tho 
sea, and 20 feet above the banks of the Aire. The bones, 
says Mr. Denny, were discovered in a dark-blue sedimentary 
clay, almost approaching mud, and the animals ap])ear from 
their condition to have lived and died in the immediate 
vicinity. They were found drifted together with fragments 
of trees. The skeletons seem to have been complete when 
deposited, the vertebral column of <fne individual extended 
in a line across the trench, the ribs being i?i situ, and Mr. 


® 2iid ser. vol. ix. pp. 405 and 436. 

* Oompte Rendu, Brussels Congress, 222. 
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Denny considered that the animal must have been lying on its 
side.® 

In Ireland we read of the discovery of four molar teeth and 
several bones of an elephant in 1715 at Maghery, eight miles 
from Belturbet, in the county of Cavan, in digging the founda- 
tions of a mill.* 

West of the Rhine we have similar evidence. In addition 
to the instances of so-called giants found in France which 
we have already discussed, and notably the one found atLangon, 
a skeleton of a Mammoth was found on the right- bank of 
the Lower Rhone, near Lavoute, in the department of ArdSche* 
It was almost entire, and was described by Soulavie.^ Another 
almost entire skeleton, with the remains of other animals, is 
described in the Bull, of the Geol. Soc. of France,® as having 
been found at Trosly Loire, west of Coucy-le-Ohateau, in a 
cavity in the chalk. 

Cuvier * mentions the finding in August, 1824, of portions 
of the skeleton of an elephant on a hill separating the Rhone 
and Saone. 

M. Canat found the tusks and the greater part of the 
skeleton of a Mammoth on the left bank of the Saone opposite 
Tournon. 

Lastly, we may quote in his own words an interesting pas- 
sage from a communication made by M. Baillon, correspondent 
of the Natural History Museum ; speaking of his discoveries 
at Menchecourt, he says of some of the bones : Ils y sont 
entiers, sans brisure ni frottement, et il est probable quHls 
etaient encore articules quand ils ont ete reconverts. J’y ai 
trouve un membre posterieur de rhinoceros, dont les os etaient 
encore dans leur situation relative ordinaire. Ils ont du 6tre 
joints par des ligaments et mSme entoures de muscles a Pepoque 
de leur enfouissement. Le squelette entier du mSme animal 
gisait a peu de distance. J'ai remarque que toutes les fois 
qu^on rencontrait des ossemens disposfe de cette maniere et, 
pour ainsi dire, encore articules, on trouvait egaloment que le 

* Denny, quoted by Tylor, Journ. Geol. Soc. vol. xxv. 64. 

® Neville and Molyneux, Nat. Hist, of Ireland, 128. Neville, Phil. 
Trans, xxix. 367. Cuvier, i. 130. 

^ Hist. Nat. de la France Merid., vol. iii. 98. Cuvier, i. 105. 

® 2nd ser. xxii. 414. ® Op. cit. ii. 155. 
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sable fonnait sur un de leurs c6tes une agglomeration tr^s 
dure/* ^ The agglomeration of hard sand mentioned in tho 
concluding sentence seems to point to the carcase having de- 
cayed close by, and having thus given a more cohesive texture 
to the enclosing material. 

M. Casciano de Prado in 1850 discovered a complete 
skeleton of an elephant in sandy loam, overlying a bed of 
gravel containing flint flakes, near Madrid.® 

In Italy, the remains of the great pachyderms occur in 
immense numbers. A femur, shoulder-blade, and five ribs of 
an elephant are described, as found together near Vitorchiano, 
north-east of Viterbo, by Langenmantel.® In 16G3 the Grand 
Duke Ferdinand 11. caused an entire skeleton to be dis- 
interred in the Val do Chiana, near Arezzo, and some of the 
bones were preserved at Florence/ An entire skeleton was 
found near the chateau of Cerreto-Guidi, between the lake of 
Fucecchio and the Arno, and the remains were preserved in the 
collection of the Messieurs Gaddi.^ 

M. Cortesi found, near Mount Pulgnasco, in the commune 
of Diolo, nine miles from Piacenza and two from the Tj’obbia, 
a mass of bones which formed six mule-loads, and comprised 
portions of tho skull, with tho other bones of the body, a largo 
tusk, molar teeth, &c. These are preserved at Milan. 

The valley of the Arno is especially rich in remains of 
hippopotami, and Cuvier tells us that in the Grand Ducal 
collection at Florence there was preserved in 1816, as de- 
scribed in the work of M. Breislack, an almost complete 
skeleton and portions of at least eleven other individuals.® 

In 1857, a complete skeleton of an elephant was found at 
Eignano. It is uncertain whether it was that of a Mam- 
moth or of Elephas antiquus,^ 

Allioni found an almost entire skeleton in the neighbour- 
hood of Asti, while M. Amoretti speaks of another one, also 
almost entire, found at Buttigliera, in the same neighbourhood.® 

A skeleton has occurred near the Alps, and is named by the 
Marquis de St. Simon in his History bf the War in the Alps. 

7 Bull. Geol. Soc. of France, 2nd ser. xxi. 40. 

** Lubbock, Prehistoric Times, ed. ii 352. 

* Cuvier, i. 81. » Id. 83. 2 ij 55 

=» Oss. Foss. i. 313. 4 DArchiac, 124, 125. « Cuvier, i. 95 . 
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Ho tells us that in 1744 all the bones of an elephant were dug 
up at the foot of the Little St. Bernard.® 

I do not profess to give a complete list of the skeletons 
of pleistocene animals which have been discovered. This is 
necessarily but a casual gleaning; but the cases cited will 
suflSce to show that such skeletons have boon found widely 
distributed, and have not been so infrequent or so limited in 
locality as has been asserted. 

I will now turn to another interesting feature in the mode 
in which the remains occur. 

It is a remarkable fact that in Siberia, as in Europe, the 
fossil animals are seldom found alone. Thus, to quote a few 
typical examples. Middendorf says that when Adams^ speci- 
men occurred another one had been found before close by. 
Pallas describes Kuschewatskoi Pogost as rich in Mammoths^ 
bones. The Moscow Mammoth also had companions. Maach 
found on the Vilui several skulls, and still more specimens 
of the horns of the fossil rhinoceros. Wrangell speaks 
of the Mammoth as forming immense local accumulations 
which, become both richer and more extensive the further one 
advances work. 

The resemblance in the conditions between Europe and Asia 
is carried out in this respect also. 

In the reign of Peter the Great, an immense mass of 
elephants^ bones, with those of other animals, were found at 
Kostynsk, near Voronej, on the Don, in Eussia.^ 

In 1847, Nordmann found an immense deposit of bones in a 
cavity of the calcareous beds of the steppe near Odessa. In 
this cache he found 4500 bears^ bones, including 82 jaws 
and 1830 teeth, derived from at least 100 individuals. With 
these were found remains of Felis speloea, Hycena spelmi, 
horses and boars, with Mammoths, rhinoceroses, aurochses, and 
deer, together with remains of numerous insectivora and 
rodentia, as dormice, hamsters, arvicolm, hares, martins, otters, 
wolves, and foxes, in all twenty-eight species.^ 

At the village of Thifede, four miles south-west of Brunswick, 
there was discovered in 1816 a congeries of tusks, teeth, 
and bones,^^ piled together in a heap ten feet square, and 

® Cuvier, i. 91. ^ Cuvier, 0. F. i. 140. 

* D Archiac ; Faune Quatemaire, &c., 6. 
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embedded in diluvial loam. In this small heap, Mr. Berger, 
of Brunswick, found eleven tusks of the elephant, one of them 
eleven feet long ; another fourteen feet eight inches long and 
twelve and three-quarter inches in diameter, both curved into 
a perfect semicircle ; thirty molar teeth and many large bones 
of elephant, some of which were five feet long, and one of 
them, according to Mr. Bieling, six feet eight inches. Mixed 
with these were the bones and teeth of the rhinoceros, horse, 
ox, and stag. They all lay mixed confusedly together. None 
of them were rolled or much broken, and the teeth, for the 
most part, were separate and without the jaws. There were 
also some horns of stags.® 

The remains of more than a hundred individuals of 
Rhinoceros antiquitatis were found together at Seveckenberg, 
near Quedlinburg.' 

A rich deposit was found by Collini and Esper in the valley 
of the Altmiihl, three leagues from Aichstedt, where, as else- 
where, the remains of elephants were found mixed with those 
of hyaenas.* 

In the case of the famous deposit found at Oannstadt, 
in Wurtemberg, in 1700, Reisel says that more than sixty 
tusks from this deposit were sent to the Pharmacy of the 
Court, to be used as fossil licorne.” In this great deposit 
the bones and teeth lay in a confused mass in a bed 
of yellow marl, containing fresh-water shells. Many of the 
remains from this deposit are now at Stuttgardt, and include 
elephant, rhinoceros, horse, deer, oxen, and smB^ll carnivora. 
In 1816 another great dep6t or cache of the same kind was 
discovered at Seelberg, about 600 paces from Cannstadt, on 
the other side of the Neckar, and excavations were systemati- 
cally carried on. In twenty-rfour hours, twenty-one teeth and 
parts of teeth, and many bones, were found ; on the second 
day, thirteen tusks, placed close together, with many molars. 
The greater part of the tusks from this site, although they had 
lost their alveolar portion and their points, were eight feet long ; 
the molars were from two inches to a foot in length, and some 
were found still adhering to the jaw-bones. The tusks were 


• Eel. Dil. 181. 


* Murray, Geog. Dist. of Mammals, 175. 
* Cuvier, i. 127. 
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mucli curved. As in 1 700, the elephants^ remains were found 
mixed with those of the rhinoceros, horse, stag, bear, &c.* 

At Tonna, teeth and bones of elephants were found with those 
of the rhinoceros, deer, and of a kind of tortoise.^ 

In 1817 M. Berger, of Brunswick, found an immense depot 
of bones and tusks of elephants, mixed with the bones of 
rhinoceroses, horses, cattle, and deer, in the district of Linden- 
berg, on the Ocker. Eleven tusks and thirty molars were 
clearly distinguished as those of the Mammoth.* 

In a letter from M. Boue to M. CoJJomb is a description of 
the discovery of a mass of bones at the base of the Kahlenberg 
mountains, in the Danube valley, which must have made up 
five carcases.* 

In the loess of the valley of the Danube near Langen- 
brunn. Professor Eehmann describes a cache in which a large 
number of animal remains were found mixed up pell-mell, and 
showing no traces of rx)lliiig or weathering. These comprised 
Mammoth, Rhinoceros antiquitatis, red-deer, reindeer, a kind 
of antelope (probably chamois), ibex, bison, horse, ass, cave- 
bear, badger, wolf, fox, cave-hyaena, lynx, marmot, a leporid, 
and several kinds of birds.^ 

Dr. Buckland describes how, at Newnham in Warwickshire, 
there occurred in 1815 two magnificent heads and numerous 
bones and teeth of several individuals of the ^ Siberian rhino- 
ceros, with many large tusks and teeth of elephants, and some 
stags^ horns and bones of the ox and horse. They were found 
in a bed of diluvium fifteen feet from the surface.® 

The same author speaks of Mammoths^ teeth of all sizes 
from the milk-teeth to those of the largest and most perfect 
growth, some of them showing all the intermediate and pe- 
culiar stages of change to which the teeth of modern elephants 
are subject, as being met with in the pits at Ilford, adding, "In 
the gravel-pits at Oxford and Abingdon teeth and tusks and 
various bones of the elephant are found mixed with the bones 
of rhinoceros, horse, ox, hog, and several species of deer, often 
crowded together in the same pit, and seldom rolled or rubbed 

* Cuvier, 0. P. 121 — 125. * Cuvier, i. 119. 

* Id. 129, 130. * Bull. Geol. Soc. France, xxix. 332. 

^ Compte. Bendu, Int. Con. Arch. Pesth, 42. 

* Bel. Dil. 176, 177. 
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at the edges, although they have not been found united in 
entire skeletons.* 

Mr. Trimmer found near Brentford, opposite Kew, elephants' 
bones mixed with those of the rhinoceros, hippopotamus, 
deer, oxen, &c., together with land and fresh-water shells.^ 

The following graphic description by Mr. Boyd Dawkins 
of what was discovered at Ilford reads like the similar de- 
scriptions at Oannstadt, &o. Speaking of the Uphall pit he 
says: ^^At the top there was the surface soil from one to 
three feet deep, then an irregularly stratified layer of brick- 
oarth and gravel six feet, and lastly an irregular layer of 
flint gravel, underneath which was a fine reddish-grey sandy 
loam, four feet thick. All these had been cleared away, 
leaving a platform exposed, on which was a most remarkable 
accumulation of bones carefully left in situ by the workmen. 
On the right hand was a huge tusk of a Mammoth eight 
feet long, with the spiral curvature undisturbed by the pres- 
sure of the superadjacent strata. Across it lay a remarkably 
fine antler of red-deer. At a little distance was the frontal 
portion of the skull of an urus, with its horn-cores perfect to 
the very tips, while around bones of various animals were 
scattered, of horse, rhinoceros. Mammoth, urus, either brown 
or grizzly bear and wolf.” ^ 

At Fisherton, Mr. Blackmoro found in one deposit of brick- 
earth remains of more than fifty specimens of spermophiles 
(in thirteen cases the skeleton being perfect, and lying 
curved in the position of hibernation), two species of lemming 
and an arvicola, and with these he found, inter alia, remains of 
the Mammoth and Rhinoceros antiquitaiis, Bos primigenius, and 
Bison prisons , Gervns elaphns^ C. tarandus (two varieties) and 
Ovihos moschatusy together with at least three varieties of 
equus, the remain’s of horses being especially abundant.® 

The sea^bottom oflT Dunkirk and thence to Lowestoft is so 
covered with the remains of animals of this age that according 
to Dr. Bree the sailors call it the burial-ground.” ^ 

In France caches such as those referred to have been found 
in many places. To instance three only. 

^ Eel. Dil. 174, 175. i Phil. Trans. 1813, vide. 

2 Popular Science Review, vol. vii. 277. •’ Flint Chips, 12—30. 

^ Leith Adams, Mem. on E, primigenius, 73. 
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At Fouvent, a village near Gray, Department of the Haute 
Saone, there were found together a large number of bones, 
molars, and portions of tusks of elephants, with bones of 
rhinoceros, horse, and of a special kind of byssna.^ 

Cuvier describes a deposit explored by himself found in 
making a canal from Ourcq to Paris, and tells us there were 
teeth and tusks of elephants, a more or less complete skull of 
the same animal, as well as many bones of a kind of ox, and 
others of lesser ruminants, including a skull of a megaceros * 

M. Traulle found together at Abbeville a large senes of 
elephant and rhinoceros bones, and including* part of a tibia 
of a very young animal.^ 

At Vire Noureuil, near Chauny, a valley of the Oise, bones 
of the Mammoth, Rhinoceros antiquitutis^ a small bear, hippo- 
potamus, reindeer, and Ovibos moschatus, were all found 
together.® 

M. Watelet found in one place great quantities of bones of 
all ages, with rhinoceros, wild boar, horse, ox, deer, and 
small rodents, together with a worked ’flint.® 

In a cavity in the chalk at Trosly Loire, west of Coucy- 
le-Chateau, was found an almost entire skeleton of a Mam- 
moth, with rem^dns of Rhiicoceros antiquituiiSf Bos primiijenuts, 
doer, boar, &c.' 

Italy is especially rich in these caches and deposits, 
and notably the valleys of the Chiana and the Arno and 
their secondary valleys, where, according to Cuvier, tiny 
abound like ants, especially in the valley of the Upper 
Arno, and he gives numerous instances from there. " The 
place,” he adds, where one can realize most completely 
their abundance is in the Museum which the Academy Val- 
darnaise established at Figline has formed in a convent of that 
town, where there are several hundred specimens, filling tjvo 
rooms, and all found in the neighbourhood. They are so com- 
mon in the hills bordering the valley there that the peasants 
have employed them with stones in building their walls.” 

The hippopotamus especially abounds in the valley of the 
Arno, and must have been as common as the elephant and 

® Cuvier, p. 107. « Id. 108, 109. ? Id 110. 

® Bull. Geol. Soc. of France, 2nd ser. xx. 470. 

® Id. xxi. 289. * Id. xxii. 414. * Op. cit. 84, 85. 
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more common than the rhinoceros. Its bones are mixed up 
pell-mell with those of the other two animals in the sandy 
hills which form the spurs of the mountains enclosing the 
valley.® 

In 1753 several bones and tusks of elephants were found 
on the high ground near the chateau of Cerreto-Guidi, between 
the lake of Fucecchio and the Arno, and the remains of at least 
four individuals were found there by Buontalenti. Neuci 
found the remains of three others in the same place. 

Targ^ioni Tozzetti, describing this cache in a letter to BufFon, 
says that the remains belonged to individuals of different 
ages, and many of them to very young animals. There 
were also found there, besides elephants, remains of other 
terrestrial animals, as oxen, deer, horses ; and Cuvier recovered 
the jaw of a very small animal, which he placed in the Royal 
Collection/ 

Cuvier refers to a remarkable dep6t, where the bones of 
elephants were found mixed with those of other animals, at 
Mount Serbaro in the commune of Romagnano, three leagues 
from Verona. They were described by Fortis, id, 95. 

These examples will suffice as types of what we find in so 
many other places. 

We are now in a position to face the critical question of the 
way in which the animals perished. 

The modes by which animals disappear can be easily tabu- 
lated. Many of them are killed by man ; many, again, arc 
killed by other animals. Putting these violent causes aside, 
some die of old age, others of disease, others of accidents ; 
others, again, of sudden visitations, such as an unusual drought, 
a very severe winter, &c. 

Let us test the case before us by each of these modes. 

First, in regard to the operations of man. It has been 
gravely argued that the Mammoth and its companions were 
extinguished by the hand of man, and that it was the primitive 
hunters who exterminated the widespread fauna which accom- 
panied it. That the eflforts of tho naturally very scattered 
nomads of Northern Asia, armed with bone or stone-pointed 
weapons, should have been equal to this immense destruction, 
is indeed drawing a draft upon our credulity; and that the 

* Cuvier, Osb. Fossiles, i. 313, 314. 
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careful hunters, having destroyed their prey, should, from 
mere wantonness, have abandoned the carcases and buried 
them deep in . the earth, and not even carried off the valu- 
able tusks, but left them as a mine of wealth to the 
Cossacks and traders of our day, shows a self-abnegation and 
a foreseeing regard for posterity not usually met with among 
unsophisticated savages. The view is in every way assuredly 
most unscientific, and unsupported by any fact kuown to me. 
It has been well criticized by Mr. Searles Wood, junior. 

Africa,’^ says Mr. Wood, "has been from the remotest histo- 
rical times peopled by numerous inhabitants, and to these the 
use of iron seems long to have been known ; but until the 
ivory hunters,, with fire-arms, and more recently with rifles 
and explosive bullets, began to persecute them, the African 
pachydermata seem to have maintained their numbers. Simi- 
larly the civilization of Southern Asia is very ancient, and the 
use of metals probably dates back there several thousand years ; 
but what have the civilized Asiatics, with the accessories of 
metal weapons and of the domesticated horse, done towards 
exterminating the Asiatic pachydermata and great felines ? 
Modern sportsmen, with their destructive weapons, have done 
more towards this in half a century than has been done during 
thousands of years of antecedent civilization. Are we then to 
suppose that thousands of years before this civilization even 
commenced (and when no doubt similar uncivilized races 
existed in Southern Asia and in Africa, to exterminate, if they 
could, the great mammalia of those regions also), the scattered 
tribes of men who managed to exist along the shores and 
rivers of Europe, and of Northern and Central Asia, extermi- 
nated with their feeble weapons of bone and flint the gigantic 
pachydermata and felines of the Post-Glacial period ? Fancy 
attacking a rhinoceros, whose hide will turn a rifle bullet, with 
a flint hatchet or a bone skewer! Contrivances of various 
kinds have probably been employed by the Asiatics and by 
Africans, from time immemorial, for ensnaring these animals ; 
but no appreciable effec# in diminishing their numbers seems 
to have resulted. Von Wrangel describes the soil of Siberia 
as having teemed with the bones and tusks of the elephant, 
before it had been so much ransacked by the ivory hunters ; 
and he mentions that in some islands of the Arctic Sea, which 
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lie off the Siberian coast, forest beds occur full of elephantine 
remains, which are now beyond the limit of arboreal vegetation, 
and where now a moss-covered soil only exists, forming a 
favourite haunt of the reindeer. No one who reads his account 
of the few wandering tribes that now inhabit the Siberian 
wastes, and which seem to be in a condition scarcely superior 
to that of the Post-Glacial bone and flint implement races, can 
suppose that they exterminated the great herds of elephants 
that once roamed over Northern Asia, for they cause no dimi- 
nution in the numbers of the easily-vanquished herds of reindeer 
which they attack and slaughter while crossing the rivers, since 
they return again in equal numbers another year.^^ ® 

This argument is unanswerable, it seems to me, and espe- 
cially so when we consider that not a single instance is forth- 
coming from the vast deposits of Siberia and those of Europe, 
'save in some European caves, where there is the slightest 
evidence that any human weapon or human artifice brought 
about the death of the animals. The suggestion is, in fact, a 
mere a priori guess of a most thoughtless kind. 

If man had nothing to do with the extinction of the pleistocene 
animals, their destruction can hardly be attributed to the 
aggressive and strong appetites of their carnivorous contem- 
poraries. These would hardly be likely to kill great elephants 
and other animals, especially the young ones, and then 
pile them together in heaps, without mutilating them at all. 
They differed very considerably from the bears and wolves 
of our day, if they did so, for these are anxious enough 
to make their meals from the Mammoth mummies, when exposed. 
Besides, the carnivorous beasts themselves perished no less 
than the herbivorous animals, and they do not generally live 
on one another, nor do they lie down with their victims to die. 
Again, nothing is more easy to distinguish than the bones of 
animals which have been killed and eaten by the carnivora — 
the bones are gnawed and broken ; while we have to do here 
with heaps of absolutely perfect bones, and in many cases of 
skeletons with their flesh still on thAn. The conjecture, in 
fact, need only be mentioned to refute itself. 

Putting aside these violent causes as quite incompatible and 
impossible, lot us turn to more simple ones, which have been 
Geol. Mag,, lx. 155, 156. 
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quoted and accepted by a large body of students with very 
complacent faith. The remains we are referriug to are, we are 
told, the result of the ordinary operations of nature (that is, of 
sickness and old age), working through scores and hundreds, 
and even thousands of years ; and in the vast grave-yard of 
Siberia repose countless generations of Mammoths, &c., which 
have died there, just as animals are everywhere dying now. 

This is one of those a 'priori generalizations which lead 
captive the ordinary imagination of scientific men by its 
audacity. There is nothing so misleading as an axiom boldly 
laid down, an ohiter didum appealed to with a complacent wave 
of the hand on the part of some authority who can command 
attention because men have submitted so long. to his domina- 
tion; and this is a case in point. Notwithstanding the 
positiveness of the assertion, I am prepared to aflSrm that no 
results can fairly be conceived more inconsistent with the 
current operations of nature, than those presented to us in the 
debris of the fauna of the pleistocene age with which we are 
dealing. 

In the first place I must call attention to the extreme 
rarity of the occurrence of remains of animals which have 
recently died. The following is a very suggestive and valuable 
observation of that most careful observer, Nordenskiold. 
Speaking of a number of dead fish ho noticed on the sea bottom 
near one of the islands in the Arctic Sea, he continues, “ I 
mention this inconsiderable find of some self-dead fish, because 
self-dead vertebrate animals, even fish, are found exceedingly 
seldom. Such finds, therefore, deserve to be noted with much 
greater care than, for instance, the occurrence of animal species 
in the neighbourhood of places whore they have been seen a 
thousand times before. During my nine expeditions in the 
Arctic regions, where animal life during summer is so exceed- 
ingly abundant, the case just mentioned has been one of the 
few in which I have found remains of recent vertebrate animals 
which could be proved to have died a natural death. Near 
hunting-grounds ther« are to be seen often enough the 
remains of reindeer, seals, foxes, or birds that have died from 
gunshot wounds, but no self-dead Polar bear, seal, walrus, 
white whale, fox, goose, auk, lemming, or other vertebrate. 
The Polar bear and the reindeer are found there in hundreds. 
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the seal walrus, aud white whale in thousands, and birds in 
millions.® These animals must die a ' natural ^ death in untold 
numbers. What becomes of their bodies ? Of this we have 
for the present no idea, and yet we have here a problem of im- 
mense importance for the answering of a large number of 
questions concerning the formation of fossiliferous strata. It 
is strange, in any case, that in Spitzbergen it is easier to find 
vertebrae of a gigantic lizard of the Trias than bones of a self- 
dead seal, walrus, or bird, and the same also holds good of 
more southerly inhabited lands.^^ ^ 

This is not true only of Siberia. It is universally true, and 
notably of the great pachyderms. Travellers who have visited 
their ordinary haunts have remarked on the extraordinary 
scarcity of their bones and other remains. When old and worn 
out they apparently seek out the recesses of the forest, and 
retire there to die. Let me here quote an interesting passage 
from Sir Emerson Tennent’s work on Ceylon. He will be 
everywhere accepted as probably the very first authority on the 
life-history of the elephant : — 

^^Frequenters of the forest with whom I have conversed, 
whether Europeans or Singhalese, are consistent in their 
assurances that they have never found the remains of an 
elephant which had died a natural death. One chief, the 
Wamiyah of the Trincomalee district, told a friend of mine that 
once after a severe murrain, which had swept the province, he 
found the carcases of elephants that had died of disease. On 
the other hand, a European gentleman, who for thirty-six years 
without intermission has been living in the jungle, ascending 
to the summit of mountains in the prosecution of the trigono- 
metrical survey, and penetrating valleys in tracing roads, and 
opening means of communication ; one, too, who has made the 
habits of the wild elephant a subject of constant observation 
and study, has often expressed to me his astonishment that 
after seeing many thousands of living elephants in all possible 
situations, he had never yet found a single skeleton of a 

t 

® “ I can remember only one other instance of finding self -dead vertebrate 
animals, viz. when in 1873, as has already been stated (p. 110), I found a 
large number of dead rotges (i.e. little auks,) on the ice at the mouth 
of the Henloopen Strait.” 

^ Voyage of the Feya, i. 322, 323. 
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dead one, except of those which had fallen by the rifle.® It 
has been suggested that the bones of the elephant may 
be so porous and spongy as to disappear in consequence of 
early decomposition ; but this remark would not apply to the 
grinders or to the tusks ; besides which, the inference is at 
variance with the fact that not only the horns and teeth, but 
entire skeletons of deer are frequently found in the districts in- 
habited by the elephant. The natives, to account for this belief, 
declare that the herd bury those of their companions who happen 
to perish. It is curious that this belief was current among the 
Greeks of the Lower Empire ; and Phile, who wrote at Constan- 
tinople early in the fourteenth century, not only describes the 
younger elephants as tending the wounded, but as burying the 
dead. The Singhalese have a further superstition in relation to 
the closing life of the elephant. They believe that on feeling the 
approach of dissolution, he repairs to a solitary valley, and 
there resigns himself to death, A native who accompanied 
Mr. Cripps when hunting in the forests of Anarajpoora, in- 
timated that he was then in the immediate vicinity of the spot 
to which the elephants came to (licy but that it was so myste- 
riously concealed that, although every one believed in its 
existence, no one had ever succeeded in penetrating to it. At 
the corral which I have described at Kornegalle, in 1847, 
Deliigane, one of the Kandj^iau chiefs, assured me it was the 
universal belief of his countrymen that the elephants, when 
about to die, resorted to a valley in Saffragam, among the 
mountains to the east of Adames Peak, which was reached by 
a narrow pass with walls of rock on either side, and that there, 
by the side of a lake of clear water, they took their last repose. 
It was not without interest that I afterwards recognized this 
tradition in the story of Sinbad of the Sea, who in his seventh 
voyage, after conveying the presents of Harun al Rashid to 

® “ A corral was organized near Putlam, in 1846, by Mr. Morris, the chief 
officer of the district. It was constructed across one of the paths which 
the elephants frequent in their frequent inarches, and during the course 
of the proceedings two off the captured elephants died. Their carcases 
were left, of course, within the enclosure, which was abapdoned as soon as 
the capture was complete. The wild elephants resumed their path 
through it, and a few days afterwards the head-man reported to Mr. 
Morris that the bodies had been removed, and carried outside the corral 
to a spot to which nothing but the elephants could have borne them.” 
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the king of Sirendib, is wrecked on his return from Ceylon, and 
sold as a slave to a master who employs him in shooting 
elephants for the sake of their ivory, till one day the tree on 
which he was stationed having been uprooted by one of the 
herd, he fell senseless to the ground, and the great elephant 
approaching wound his trunk around him, and carried him 
away, ceasing not to proceed until he had taken him to a 
place where his terror subsided. He found himself amongst 
the hones of elephants^ and knew that this was their huriaU 
place/^ ® 

All this is assuredly sufficiently suggestive of the in- 
frequency of the occurrence of skeletons where’ so many 
elephants abound as they do in Ceylon. 

So much, then, for the experience of field naturalists. If we 
go further and dig into the ground, we shall find the result 
amply confirmed. Wherever we turn we shall find in the 
superficial layers of alluvium, &c., &c., both in subaerial layers 
and whore we can tost them in the dried beds of lakes and the 
deltas of rivers, a singular scarcity of animal remains. They 
do occur occasionally, but in very sporadic fashion, and in 
many instances the death and the burial of the animal are 
clearly traceable to man. Go where we will among the hill 
pastures or deer forests where sheep and deer are found, or in 
more fertile valley-bottoms where cattle abound, and we shall 
find that the bones and skeletons are exceedingly rare under- 
ground, and where found are much weathered, and that the 
plough, in cutting through virgin soil, seldom moots with them. 
I live close by a great heath called Chatmoss, where in 
mediaeval times large numbers of wild cattle must have 
existed, since we have accounts of their being chased in old 
records, where they are referred to as wild bubali, or buffaloes, 
yet exceedingly few remains have been found in the process of 
cutting away the turf, which has been in progress for a long 
time. 

M. Marcel de Serres, a very keen observer, calls attention to 
the great disparity in numbers between the remains occurring 
in pleistocene beds and those which are now being accumulated, 
and remarks that it is singularly curious that the classes of 
animals whoso remains most abound in the latter beds are tho 
® Emerson Tonnent’s Ceylon, ii. 398 — 401. 
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very classes wliicli man has domesticated, whose numbers 
he has increased by every means in his power, and whose 
remains ought therefore to be exceedingly numerous now. 
Nor does the preservation of the older remains by adventitious 
petrifaction account for the disparity, since most of the bones 
are not petrified, and retain a large part of their animal 
substance.^ 

If this is true of the current deposition of bones, it is 
especially marked wherever we examine geological horizons 
other than the so-called pleistocene in search of the remains 
of the fauna and flora of the land. That of the sea abounds 
in myriads of virtually indestructible shells, but of the land 
the deposits are exceedingly few and disintegi*atcd, and, save 
in one or two very special localities, very barren also. 

Take, for instance, the beds intermediate between the mioceno 
and the next age. Can anything be more suggestive than the 
exceedingly local and rare instances whore remains of this 
epoch occur in our latitudes ? Wo have the very fragile 
remains of the Forest-bed at one or two points on the 
Norfolk and Suffolk coast. The French have the deposits 
at St. Prest and St. Martial, and the Italians have it again 
apparently in the valley of the Arno, while a strip of it occurs 
also near Taganrog on the Black Sea, and this completes 
the picture. Take again the subacrial beds of miocene, or 
eocene age which survive in Europe. They are remarkably few 
and scattered, while in Northern and Central Asia we hardly 
know where to look for them. The same is the case in South 
America, and^ in a large part of North America. Denudation 
on a huge scale is the ready resource of the ordinary geological 
reasoner, but where is such denudation on a continental scale 
operating now over two hemispheres, and sufiScient to tear 
up and grind to powder vast masses of deposits ? Why, 
again, should it discriminate ? The teeth of mastodons are 
assuredly as tough as the majority of tertiary shells. Denuda- 
tion is a cZru.s’ ex machina that has done more than yeoman^s 
service in geology, au(i it is time that a little rational so- 
briety was applied to its discussion. The fact is that over 
much the largest portion of the earth's surface which is covered 
and protected by herbage or forest, denudation is not going 
* Essai snr los Cavernes, &c., r>0, 51. 
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on at all, but on the contrary humus is being deposited in a 
more or less slow fashion. We inow that the bed of the 
ocean is similarly accumulating deposits. 

The area of denudation is largely limited to the debata- 
ble margin between land and sea along coasts, to the upper 
streams of large rivers where the water rushes turbulently, and 
to the exposed rocks 011 mountains where frost and rain can 
operate directly. These, however, form a very small proportion of 
the whole surface, and hardly affect at all the great body of low- 
lying valley deposits where terrestrial animal life must always 
have chiefly prevailed. How, then, unless we appeal to quite 
abnormal forces not operating now, and therefore outside the 
pale of uniformity, can we account for the sporadic character 
of the tertiary land surfaces and remains by donudatiou, and 
if denudation is not available, where are we to turn for an 
explanation. 

The burden of my remarks is that in these tertiary beds, 
as in the current operations of nature, we have a scarcity 
of remains which is very remarkable — most remarkable when 
contrasted and compared with the immense quantities of such 
remains, dating from pleistocene times, found almost every- 
where in the Old World, from the Atlas Mountains to Behrinsr’s 
Straits. In many cases the skeletons are also still intact, 
which is a most exccj)tional feature in the case of the remains, 
of animals dying around us at this moment. 

Again, in •the pleistocene beds we are arrested by the 
largo number of young animals which occur. When Nature 
puts a term to an animal’s life in her normal way, it is ex- 
ceedingly seldom she does so when the animal is young. 
Animals do not die naturally in crowds when young, and 
yet we find remains of quite young animals abounding in 
all classes from Mammoths to mice. How arc we to account 
for this fact, save by summoning an abnormal cause ? How, 
again, can we account for the fact that the mummied ani- 
mals found in Siberia seem to have been in robust health, 
stout and strong ? Is this, again, consistent with a natural 
death ? Again, if the death was natural, and in an area where 
we know hyaenas and other carnivorous animals abounded, 
would the corpses be left to the useless duties of decay, as they 
must have been, since the bones are ungnawed, aiid (where the 
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flesh is preserved) the flesh is uneaten ? One cause, no doubt, of 
the scarcity of remains of animals which are dying at present 
where animal life abounds, is the diligence of these scavengers. 
What were they doing in pleistocene times to pass by these 
myriads of corpses, and in so many cases not to leave a tooth- 
mark anywhere, and in fact to leave their own bon(‘S with 
the rest ? Surely this points clearly and unmistakably to 
the fact that the animals, or the greater part of them, 
died together. If the remains were the silent chronicles of 
centuries of time and generations of life, we should assuredly 
have found that some or a large portion of the bones would 
have been broken and gnawed, but this is not the case, and it 
points strongly to their death having been more or less simul- 
taneous. 

The most obvious cause we can appeal to as occasionally 
producing mortality on a wide scale among animals is a mur- 
rain or pestilonce,but what murrain or pestilence is so completely 
unbiassed in its action as to sweep .away all forms of terrestrial 
life, including man as we shall see presently, the fowls of the 
air and the beasts of the field, elephants and mice, rhinoceroses 
and frogs, bisons and snakes, tigers and land-snails, and this 
not in one comer only, but, so far as we know, over the whole 
length of two continents, irrespective of latitude or longitude ? 
The problem has only to bo stated thus to make it obvious 
that a murrain or a pestilence is quite incompetent to meet 
our difficulties. Such a pestilence, again, would not collect 
herds of incongruous animals in the s.ame places, and kill 
them all together, and then bury them ; and if it did so, we 
should assuredly have some evidence of its work in the re- 
mains themselves, where we find none, but rather that the 
animals died in full health, with their bodies strong and 
hearty. 

Another cause of wide-spread death sometimes, is the oc- 
currence of unusual drought. A fierce summer may dry up 
the streams and destroy the means of life, but how can we in- 
voke such a cause operating not only in Siberia, but in the 
Mediterranean borders, and, as we shall presently see, from one* 
end of America to the other ? The same reason precludes our 
appealing to a wide-spread burning of forests or a sudden 
accession of cold, &o. In Siberia, as we have seen, the death of 

N 2 
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the Mammoth and its companions was immediately followed 
by a sudden declension in temperature^ which of itself and in 
the absence of other causes made that area incompatible with 
the life conditions of the Mammoth, but this was a correlative 
occurrence, and not the immediate cause of the great destruc- 
tion, since it only operated over a very small portion of the 
area from which the Mammoth and its companions disappeared. 
Nor, again, is it likely that the cold would have killed the bear 
and glutton, the musk-sheep and reindeer, the snowy owl and 
ptarmigan, which we know were in many instances over- 
whelmed by the same cause, whatever it was that destroyed 
the Mammoth. 

The fact of the bones occurring in groat caches or deposits, 
in which various species are mixed pell-mell, is ver}" impor- 
tant. If animals die occasionally from natural causes when they 
become toothless and old, different species do not come to- 
gether to do so, nor docs tho lion como to take his last slec'p 
with the lamb. The fact of finding masses of animal remains of 
mixed species, all showing the same state of preservation, nob 
only points to a more or less contemporary death, but is quite 
ffita) to the theory that they ended their days peaceably by 
purely normal causes. 

Bones again weatlmr and decay very fast, if exposed to tho 
air. And consequently when we find bones, with their fine and 
delicate angles and muscular fittachments preserved intact, in 
many cases lying together as when articulated, over the wide 
area of a whole continent, and for tlie most part, so far as wo 
can judge, in tho same mineral condition and state of decay, 
we must conclude that these facts are only consistent with the 
animals liaving died together, and been together protected 
from decay. 

This exhausts the various natural processes in which animals 
come by their end in large numbers. Suppose we could trace 
the actual mortality to one or other of them, we should only 
have solved one half of the problem. The more perplexing 
half, namely, the burial of the remains ica undisturbed beds of 
tough clay and gravel, as we find them buried and protected 
everywhere, would clearly be entirely beyond the power of 
any of these causes to compass. It was because when the 
animals perished they were at once buried and covered in, 
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that the weather could not reach them^ and that they remain 
intact. 

If they had been exposed to the air and to the severe 
transitions between mid-winter and mid-summer which cha- 
racterize arctic latitudes, they would have decayed rapidly ; but 
their state of preservation proves that they were covered over 
and protected immediately after their deposition, and have 
remained so covered and protected over since, and this alongf 
many degrees of longitude, and by continuous undisturbed 
beds of clay and gravel. Every eflFbrt to find any still operating 
cause by which the bones could be so protected and covered in 
by clay, or gravel, or mud far away from the great rivers, and 
in the more or less raised mounds and hillocks on the tundra, 
has utterly failed. A theory has indeed been widely invoked 
and as widely believed, but it is equally imaginative and remote 
from the matured opinions of those who have examined the 
facts in sitii. This theory suggests that the Mammoths and 
other animals wore sulfocatod in river bods by the river 
mud, or in the soft ground of low-lying marshes. This 
notion is at once contrjidicted by the fact that the remains in 
fcJibcria do not gener.dly occur along the rivcr-coiirsos, nor do 
they occur chielly in marshy or boggy land, nor in land that 
could ever have been boggy, but, as Lyell himself admits, they 
are chiefly found where tlie banks of the rivers present lofty 
precipices of sand and clay, from which circumstance Pallas 
very justly observed, that if sections could bo obtained, similar 
bones might be found in all the elevated lands intervening 
between the great rivers. Strahlenberg, indeed, had stated 
before the time, of Pallas, that whenever any of the great 
rivers overflowed and cut out fresh channels during floods, more 
fossil remains of the same kind were invariably disclosed/^ ^ 
Wrangell says, The best Mammoth bones, as well as the 
greatest number, are found at a certain depth below the 
surface, usually in clay-hills, more rarely in black earth. l’’lio 
more solid the clay, the better the bones are preserved. 
Experience has also shown that more are found in elevations 
situated near high hills than along the low coast or the flat 
tundra.'' ® 

2 LyelPs Principles, &c., ed. 1872, vol. i. pp. 179, 180. 

^ Wrangell, 280, note. 
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As to the Mammoths having been covered with river mud, 
this must have been by a sudden accession of mud, if at 
all, since the carcases would not have been preserved if only 
covered by successive thin layers of warp. But even this is 
an impossible solution. Schmidt, probably the most skilled 
geologist who has examined the Siberian Mammoth-beds in 
situ, says in reference to this very notion, “ The northern 
rivers throw down no great amount of mud. No Mammoth 
could sink into the brown layers of mud which remain on the 
low grounds after spring floods/^ * The evidence is equally or 
even more conclusive from Europe, where, in the great deposits 
of loess and in the brick clays, &c., in many places, as at 
Folkestone, Flainborough Head, Bournemouth, &c., we find 
the caches of bones in positions entirely out of the reach of 
any possible rivers or river fl.oods, and on the Continent in beds 
which are quite undisturbed and continuous over large areas, 
showing that they were spread by some continuous and far- 
r(^aching cause. What European river, again, brings down 
suflBcient gravel or clay to cover a wide valley with a deposit 
several feet thick in a single season, so as to protect a large 
beast like the Mammoth from disintegration ? What river 
would be competent to drown such markedly amphibious 
animals as the hippopotamus, when swimming in its flooded 
waters, or when wading, as in the example already cited from 
Leeds ? The theory we arc combating is, in fact, a mere 
thoughtless hap-hazard guess, untested by experience and 
ignoring the conditions of the problem altogether; audit is to 
be regretted it should have been enunciated under the sanction 
of influential names. With its dissipation there disappears of 
course all the imaginative and sensational writing which would 
account for the vast hecatombs which are found in certain 
places like New Siberia, 150 miles from any considerable 
river, or in high grounds far away from any possible river 
channel, as the result of a succession of disasters occurring 
at fords and. crossing-places, where animals of difierent 
species congregated either for drinking or passage. If it 
were remembered for a moment that these remains are found 
in the interior of hilly islands, in the midst of the tundra, or 
in high ground where no river could possibly Eow, and where 
Bulletin, St. Petersburg Academy, xiii. llDi 
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if it did flow, it would scarcely have deposited hills of clay 
and gravel suddenly in its own channel, such theories would 
never have seen the light. 

If we are to summon some normal cause not now operating 
for these facts, it certainly seems more reasonable that with 
effects so completely alike over such a wide area we should 
summon one cause and not several, and attribute the aberrant 
conditions showing so much uniformity to some uniform 
impulse. Hero, again, the burden of proof is upon those 
who deny this view, and treat the remains not as the 
result of somo wide-spread catastrophe, but as evidence of as 
many catastrophes as there are skeletons. 

It would be as unreasonable to invoke a separate storm 
and a separate date for the death of each one of the 
•myriads of razor-bills and guillemots that strewed the 
western coasts of Britain on a fatal occasion a few years ago, 
and whose remains were all fresh and in the same condition, 
as to do the same for the myriads of fresh skeletons of Mam- 
moths, rhinoceroses, bisons, &c., in Siberia or in Europe. 
These debris of a former world have every sign that they 
formed parts of a contemporaneous fauna destroyed at one 
time, and are not the wreckage of centuries of deaths. 

As Cuvier says, arguing from another point, Mais com- 
ment tant d^etres feroces qui peuploient nos forets en ont-ils 
ete extirpes ? Toute la reponse que nous puissions faire, c^est 
quails ont du etre detniits en m6me temps et par la meme 
cause que les grands herbivores qui les peuploient com me eux, 
et dont on ne trouve pas plus de traces aujourd^hui.^^ “ 

However ingeniously and with whatever subtlety we may 
deal with our evidence, the facts constrain us therefore to one 
inevitable conclusion, namely, that the Mammoth and its 
companions perished by some wide-spread catastrophe which 
operated over a wide area and hot through the slow processes 
of the ordinary struggle for existence, and that the greater 
portion of the remains we find in Siberia and Europe are not 
the result of gradual Accumulation under normal causes for 
untold ages, but the result of one of Nature’s hecatombs on a 
grand and wide-spread scale, when a vast fauna perished 
simultaneously. 


’ Oss. Foss. iv. 309. 
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We must next inquire what the nature of this catastrophe 
was. Let us, then, focus the necessary conditions. We want a 
cause that should kill the animals, and yet not break to pieces 
their bodies, or even mutilate them, a cause which would in 
some cases disintegrate the skeletons without weathering the 
bones. We want a cause that would not merely do this as a 
wide-spread murrain or plague might, but one which would 
bury the bodies as well as kill the animals, which could take 
up grav(‘l and clay and lay them down again, and which could 
sweep together animals of different sizes and species, and mix 
them with trees and other debris of vegetation. What cause 
competent to do this is known to us, except rushing water 
on a great scale ? Water would drown the animals, and 
yet would not mutilate the bodies. It would kill them all with 
complete impartiality, irrespective of their strength, age, or size. 
It would take up clay and earth, and cover the bodies with it. 
This is the very work it is doing daily on a small scale. Not 
only could it do this, but it is the only cause known to me 
capable of doing the work on a scale commensurate with the 
effects we see in Sibcriji. What direct evidence, then, have wo 
that it was in fact a great flood of waters ? 

- The first piece of evidence I would quote is of a singularly 
direct kind, and we owe it to the experienced skill of Professor 
Brandt. Speaking of the famous rhinoceros found on the 
Wilui by Pallas, he says, ^*^011 a careful examination of the 
head of the Iihinocrros TicUorinns from the Wilui, it was 
further remarkable that the blood-vessels and even the fine 
capillaries wore seen to be filled with brown coagulated blood, 
which, in many places still preserved its red colour.” ® 
This is exactly the kind of evidence we look for when wo 
want to know whether an animal has been drowned or suffo- 
cated. Asphyxia is always accompanied by the gorging of 
the capillaries with blood, and the facts justify at all events a 
probable inference that this particular rhinoceros was the 
victim of drowning. 

Brandt goes on to tell us how, in conjunction with Heden- 
strom, he made a careful microscopic examination of the earth 
which was attached to these rhinoceros remains, and 'found it 
to consist of two kinds, the most important being mould 
® Froceedings of the Berlin Academy, 1846, 223, 
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containing vegetable fragments, and which he took for 
remains of fresh-water plants, and the soil for a fresh-water 
deposit/ 

Schrenck submitted the head of the Rhinoceros Mercldi, 
already described, to a similar examination, and ono passage 
in his memoir is singularly interesting when taken in con- 
junction with the remarks of Brandt just quoted. Speaking 
of its nostrils, he says, “ They were wide open, and in the case 
of the one on the right side, which was uninjured, a number 
• of horizontal folds were ranged in rows about it. The mouth 
was -also partly open, whence it may be concluded that the 
animal died from suffocation, which it tried to avoid by keeping 
the nostrils wide asunder.’*® It would not bo easy to adduce 
more convincing evidence than that furnished by these two 
heads, the only examples which have been sufficiently exa- 
mined, one from the Wilui, the other from a tributary of the 
Yana. 

Professor Brandt has discussed the singular fact that in 
several cases, three of which have been described by himsedf, 
and one by Mr. 0. Fisher, bodies of the Mammoth, either 
with their flesh preserved or with their skeletons intact, have 
occurred, standing upright and facing the north. This, ho 
argues, makes it probable that the great pachyderms of Siberia 
sank in the deluge of mud, and were thus covered over, and 
adds the very pertinent sentence, Es kann aber wenn dies 
der Fall ist keine von hohen Siiden her ausgegangeno sondern 
eine von Norden her hereingebrochenc Fluth ihren Uutergang 
herbeigefuhrt haben, wenn man iiberhaupt einer Mecresfluth 
bedarf, was vielloicht noch nicht ganz feststeht.” ® 

Discussing this passage, M. D’Archiac, also a very distin- 
guished geologist and naturalist, does not dispute the flood of 
water, but merely its direction, arguing that it is hardly 
credible the animals would have faced the danger. He argues 
rather that the water came not from the north, but from the 
south, where the remains of the relatives of the beasts which 
perished in Siberia ar5 buried in the alluvium of the valleys of 
the Altai. The currents, he adds, which deposited the latter 

' Proceedings of the Berlin Academy, 1846, 224. 

** Sciirecck, Mems. St. Pet. Acad. xvii. 4^, 49. 

” Proceedings of the Berlin Academy, 1846, 225. 
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drove before them the elephants, rhinoceroses, and other 
herbivores which lived in the plains and the forests, &c.‘ 
Professor Dawkins has described the discovery of 
coprolites of the Hycena spelcea in river gravel at Gray^s 
Thurrock.* ** A similar discovery has been reported from 
China.® We can hardly suppose that the hyaena would dis- 
charge this form of debris into a river, or that if it did so, 
that it should not have been dissolved by the water when 
moist and fresh. It seems clear that these coprolites must 
have been deposited on land, and when somewhat indurated 
have been swept away and buried in the gravel, and thus 
preserved; and the only cause competent to do this, so far as 
I can see, is a rapid movement of water. 

To continue*. The occurrence of immense caches in which the 
remains of many species of wild animals are incongruously 
mixed together pell-mell, often on high ground, seems unac- 
countable, save on the theory that they were driven to take 
shelter together on some point of vantage, in view of an ad- 
vancing flood of water, a position which is paralleled by the 
great floods which occur occasionally in the tropics, where we 
find the tiger and its victims all collecting together on some dry 
place, and reduced to a common condition of timidity and help- 
lessness by a flood which has overwhelmed the flat country. 
As Horace sajs, referring to Deucalion's deluge, 

“ Omne cum Proteus pec us egit altos 
Yisere montes.*’ 

In the present case all were overtaken by the water, tossed 
and tumbled together in a common destruction, and then 
covered thickly with a mantle of clay or gravel, — a mantle, 
be it remembered, spread over immense areas, without a break 
external or internal, and in which we can find no traces of 
local disturbance, such as would be caused by any process of 
subsequent burying, and showing that bones and covering 
were laid down together. 

A tremendous flow of water is alone, in my view, compe- 
tent to account for the elephant from Tonna discovered, as 

* Lemons sur la Faune Quaternaire, &c., 171, 172. 

* Journ. G. S. xxiii. 95. 

** Bull. Geol. Soc. of France, xxix. 177. 
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Cuvier tells us, rolled up with its tusks between its hind legs, 
and for the instance from Bromberg, described by Baer. His 
essay is entitled "De Fossilibus Mammalium Reliquiis/^ &c. 
In it he describes the discovery of a number of trunks of 
birch-trees with bones of Mammoths. I will quote his own 
graphic words. In ponendo fundamento domus, custodi 
noni emissarii canalis Brombergensis destinatae, repertum est 
sub turfa, 9 pedes alta, stratum arenae tenuis et huic incuin- 
bens, magnus arborum numerus cortico fere incolumi, necnon 
ossium maximorum farrago, quorum multa, e fossa extracta 
sunt. . . . Clar. Wutzke, e consiliis regiininis, qui canali huic 
fodieiido, praefuit, do hac re a me intorrogatus, dentes effossos, 
dentibus mammonteis omniiio similes fuisse affirmavit Memo- 
ratu diguissimum videtur sceleton ia sylva fvostrata inventum 
esse, et qiddein inter ai'hores, quos plaga nostra et hodie 
gignit. Contendit vir laudatus quanquam Ifgnum corruptum 
invenisset, ex cortice Betulam albam se agnovisse nec unum 
inter operarios fuisse qui non idem censisset. Quid strias 
fuscas, quibus prmter alias gaudet cortex betulinus, con- 
spicuas observavit vir in his rebus peritissimus. Num ex 
relio concludere eis elepliantem primigenium in patria nostra, 
betuletis inhabitasse ot ergo non tropicam temperiem expertuin 
esse, an mavis casu quodam terrae superficiei commotiones 
Betulas cum roliquis Mammonteis ex autiquioro aevo siiper- 
stitibus in maris fundo quern arena indicat commiscuisse 

Lastly, as is well known, the waters of the Arctic Sea still 
cover some of the richest deposits of Mammoth remains, and 
have probably done so since the time when the adjacent land 
was overwhelmed by water as just described, since, so far as 
we know, the land is everywhere rising from the water in 
those latitudes, and rising fast. Nordenskiold tells us 
how, off the Liachof Islands, his trawl-net brought up 
from the bottom fragments of Mammoths^ tusks and a 
largo number of pieces of wood,’^ Again speaking of these 
islands, the same writer says, That new finds (of Mam- 
moth tusks) may be made there year by year depends on 
the bones and tusks being washed by the waves out of the 
sand-beds on the shore, so that after an east wind which has 
lasted some time they may be collected at low water on the 

* Op. cit. 15, 16. * Voyage of the Veya, i. 420. 
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banks then laid ® Similar evidence is forthcoming from 

the deposits where the Mammoths^ remains occur further 
inland, and where we find marine shells which clearly 
evidence the former presence of the ocean. This was known 
to Pallas, and has been confirmed amply by Middendorf and 
others. Thus the former describes the occurrence near Ust 
Tatarskoi on the Irtish of numerous shells, mostly fossilized, 
but others preserving their horny pellicles, and in some cases 
retaining traces of the mollusk itself. In these same layers 
were found the bones of elephants and many other animals. 

This undoubtedly,^^ he adds, has come from a great inun- 
dation. We have in it an evident proof that the sea once 
bathed these countries. Pallas himself found several remains 
of both elephants and buffaloes (? bisons or musk sheep) in 
situ, and also heads of great fishes and pieces of cellular bones 
not recognizable. ^ 

At a short distance from Kopanofskoi on the Volga were 
found several bones of fin elephant. Pallas says he obtained 
a jaw-bone much petrified, and as-it-were coated with fine gravel 
and muscles.^^ ® Nordenskiold gives figures and the following 
list of sub-fossil marine shells from the Yenissei tundra, where 
the Mammoths^ remains so abound: Mija arenaria, 11. truncata, 
Saxicai'a jiJwladis, Tell hi a lata, Card turn ctliaiinn, Ledapernula, 
var. huc^aia, Nucuhi cxjuinsa, Fusiis Krdyeri, F, fomieatus, F. 
tornatus, Maryarita elcga.ntissi'ina, Fleurotoma pUcifera, P, 
pyramidalis, Tvichotropls borealis^ Nat tea, lielicoides.^ Murchison 
describes pleistocene marine shells as occurring a long way 
south of the AVhite Sea. Similar marine shells are found 
mixed with Mammoths^ remains in the valley of the Lower 
Somme, and in the deposits of the English Channel, while 
we know that the sea bottom from Lowestoft to Dunkirk is 
strewn with largo numbers of Mammoths’ bones; so in 
Torbay, &c. In all these cases we have traces of the more or 
less permanent occupation by the sea of an area which it has 
overwhelmed since the Mammoth lived, and not impj'obably 
traces of the permanent results of* a catastrophe which was 

® Yoyage of the Vega, i. 412. 

* Pallas, Voyages, &c. iii. 124-6. 

9 Pallas, Travels in Southern Russia, i. 116. 

® Voyage of the Vega, i. 378. 
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only transient elsewhere, a view which Professor Brandt seems 
to share. ^ 

This completes my survey of tho evidence furnished by the 
Mammoth itself, and I believe that not only is it consistent 
with the conclusion that tliat animal and its companions 
wore finally extinguished by a sudden catastrophe, in- 
volving a great diluvial movement over all the northern 
hemisphere from the Pyrenees to Behring^s Straits, but it is 
consistent with no other conclusion. The evidence is not only 
ample, but it is evidence which converges from all sides, and 
there is literally nothing on the other hand, so far as my wide 
reading enables me to judge, save a fantastic attachment to 
a theory of uniformity which revolts against anything in tho 
shape of a catastrophe. Nay, it is more than this, for tho 
facts are too many for such a theory to bo held rigidly. It is 
rather the predicating of one simple general catastrophe con- 
stituted by a wide continental flood, instead of a complicated 
series of lesser catastrophes, involving violent changes of level, 
changes of climate, and deluges as well. 

I have tried to show what shifts and paradoxes, unstable 
premisses, and unsupported conclusions the great army of tho 
faithful followers of Lyell in this creed are compelled to adopt 
in order to save appearances. I confess that I prefer to rest 
my faith on the facts, and not on a mere metaphysical ab- 
straction with which the facts are in conflict. In coming to 
this conclusion independently, it is only just to those who wrote 
long ago that I should name one or two students whose 
conclusions were in the main the same as my own, although 
based on a much narrower induction. 

Dr. Bucklaud said many years since, It is probable that the 
last of these changes (i.e. from heat to cold in the northern 
regions) was coincident with the extirpation of tho Mammoth. 
That this last change was sudden is shown by the preservation 
of the carcases in ice ; had it been gradual, it might have caused 
the extinction of tho Mammoth in the polar regions, but would 
afford no reason for its •qual extirpation in lower latitudes ; 
but if sudden and violent, and attended by a general inunda- 
tion the temperature preceding this catastrophe may have been 
warm, and that immediately succeeding it intensely cold ; and 
* See Proceedings, Berlin Academy, 1846, p. 225. 
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the cause producing this change of climate may also have 
produced an inundation sufficient to destroy and bury in its 
ruins, the animals which then inhabited the surface of the 
earth.’^ * 

I will lastly quote the opinion of Erman, whose critical 
skill and knowledge were perhaps greater than those of any of 
the Siberian explorers, and of whom Sir Eoderick Murchison, 
in presenting him with one of the medals of the Royal Geo- 
graphical Society, said, There can, indeed, exist no doubt 
that, with the exception of the great Humboldt himself, it 
would be difficult, if not impossible, to find a single man in 
the broad field of explorers, not already honoured with our 
medal, who is more richly deserving of it/^ 

He has the following remarks : The ground at Yakutsk 
. . . consists, to the depth of at least 100 feet, of strata of 
loam, pure sand, and magnetic sand. They have been deposited 
from waters which at one time, and it may be pi'cmmed suddenly, 
orerflovjrd the whole country as far as the Polar Sea, In these 
deepest strata are found twigs, rocks, and leaves of trees of 
the birch and willow kinds; and even the most unbiassed 
observers would at once explain this condition of the soil by 
comparing it to the annual formation of new banks and 
islands by the floods of the Lena at the present time; for 
those consist of similar muddy deposits and the spoils of 
willow banks, but they lie about 110 feet higher than the 
ground which w^as covered by those ancient floods. Every- 
where throughout these immense alluvial deposits are now 
lying the bones of antediluvian quadrupeds along with 
vegetable remains/^ •'* After the passage about the hoards of 
birch- trees under the tundras and in New Siberia, which I 
quoted in a previous chapter, Erman goes on to say, It is 
only in the lower strata of the New Siberian wood-hills that 
the trunks have that position which they would assume in 
swimming or sinking undisturbed. On the summit of the 
hills they lie flung upon one another in the wildest disorder, 
forced upright in spite of gravitation, and with their tops 
broken off or crushed as if they had been thrown with great 
violence from the south on a bank, and there heaped up. Now 
a smooth sea covering the tops of these hills on the islands, 

* Appendix to Beechey’a Voyage, 612. * Op. cit. ii. 378. 
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would, even witt the present form of the interjacent ground, ex- 
tend to Yakutsk, which is but 270 feet above the sea. But before 
the latest deposits of mud and sand had settled down, and had 
raised the ground more than 100 feet, the surface of such a 
sea as we have supposed would have reached much further up, 
even to the cliffs in the valley of the Lena. 80 it is dear that 
at tJie time when the elephants ami trunks of trees were heaped 
up together i one flood extended from the centre of the continent to 
the furthest harrier existing in the sea as it now is. That flood 
may have poured down from the high mountains through the 
rocky valleys. The animals and trees which it carried off from 
above could sink but slowly in the muddy and rapid waves, 
but must have been thrown upon the older parts of Kotelnoi 
and New Siberia in the greatest number and with the greatest 
force, because these islands opposed the last bar to the diffusion 
of the waters/' * 

* Op. cit. ii. 379 , 380. 
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CHAPTER VIII. 

EVIDENCE OP TUB CAVES AND FISSDEES IN THE OLD VFOULD. 

“ Specum quandam uactns remotam latebrosamqne, in earn me penetro 
et recondo .*’ — Aldus GcLlias, v. 14. 

llemains in the caves synchronous with those in the surface beds — Three 
classes of caves — ^Those containing skeletons and ungnawed bones — 
*riiosG containing gnawed bones, and therefore the dens of carnivorous 
animals, and tliose containing remains and relics of man — Each class 
of caves affords conclusive evidence that water either introduced or 
rearranged the contents — Theory that this water was that in the 
adjoining rivers untenable — ^Theory of intermittent land-floods similarly 
untenable — Evidence that it was a sudden and wide-spread flood of 
water which produced the results — Similar evidence in regard to the 
fissures — Opinions of famous explorers of caves who have shared this 
conclusion. 

Cavks are the natural homos of some animals, and have been 
utilized for the same purpose by man. This has been the case 
probably from very early times, but it is singular that no 
remains that can be attributed to a period older than the 
Mammoth age have as yet been discovered in caverns. It is 
not ray purpose to explain this anomaly. It suffices for us that 
bones of the Mammoth and its companions have occurred 
frequently in caves. 

Some inquirers have argued that these remains, when found 
in caves, are of a different age to those found in the subaerial 
beds. This has been urged because of the prevalence of some 
kinds of animals in the one case which happen not to occur, or 
to occur very rarely in the other ; but putting aside the greater 
diflSculties in the way of preserving thft bones of small animals 
in subaerial beds, which would be well preserved when covered 
in from the weather by beds of stalagmite, it is very natural 
that there should be a distinction. The bone heaps left by the 
striped hyaona round the rock shelters of the Atlas range are 
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diflTerent in some respects, and naturally so, to the debris of 
animals which have been drowned at river fords. In fact, 
caves notably difEer among themselves in this respect, and 
it was long ago noticed that while the remains of bears 
preponderate greatly in German and Belgian caves, those 
of hyaenas do so in English ones. Cuvier was apparently 
the first to lay it down that in many cases the cave deposits 
are on the same horizon as beds elsewhere. Thus, speak- 
ing of the ossiferous fissures of Nice, he says, “ Ces os 
de tortue, ces dents d*un tigre ou d^un lion, ces dents de 
cerfs inconnus, sont ce qui m'a desabuse sur la nature des 
breches osseuses et sur l^epoque de leur formation ; je ne doute 
plus maintenant que celles dont la pate est compacte et dure 
ne soient au moins aussi anciennes que les depots meubles 
remplis d^os d’elephants, de rhinoceros et d'hippopotames, ou 
que ces cavernes dont le sol est jonche de taut d^os do 
carnassiers.^^ ‘ Again, in a later page, after remarking that the 
carnivorous animals whose remains are common in the caves 
occur but seldom in the surface beds, while the pachyderms, 
horses, bisons, &c., which abound in the latter are infrequent 
in the former, he goes on to say, “ Toutefois il est sufiisam- 
ment prouv^; par ces circonstances que ces divers animaux ont 
vecu ensemble dans les memos pays et ont appartenu a la 
meme epoque.’^ ^ Buckland argued the same way. He based 
his conclusion on the identity of an extinct species of boar 
found in the German caves, and in the diluvial gravel of 
Upper Austria, and of the hyaena of the caves with that from 
Cannstadt ; from Horden, near Herzberg in the Hartz ; from 
Eichstadt in Bavaria; theVal d^Arno in Italy, and Lawford in 
Warwickshire ; and lastly the presence of the Mammoth, 
rhinoceros, and hippopotamus both in cavt?s and in the gravels.® 
M. Marcel de Serres calls especial attention to the fact that 
the remains of animals found in caves correspond to their 
gepgraphical position : thus in caves on mountains or where 
there formerly existed large forests, we find the remains of 
bears, while the remains hi hyaenas, with those of horses, cattle, 
and deer, are chiefly found near the plains.^ 

Professor Dawkins says, If these valley deposits be com- 

' Oss. Posfl. iv. 193. 2 305^ 

a Rel. Dil. 146. ^ Op. cit. 94. 

0 
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pared with the contents of some of the bone cayes^ such for 
example as those of the Victoria Gave, it will be seen that they 
present the same section. The pleistocene gravels and brick 
earths of the one correspond with the lower strata of the other, 
and contain the same wild animals.** ‘ 

The contents of caves enable us to divide them into several 
classes. 

I. A large proportion of them, and nearly all the open fissures, 
contain bones remarkable for their freshness, uninjured even 
in the most delicate processes, and often occurring in their 
natural juxta-position, while entire skeletons are also not 
infrequent. An example or two of the occurrence of sucli 
skeletons may be quoted. 

In a cave called Dreamy Hole, Wirksworth, Buckland 
reports the discovery of the remains of an entire rhino- 
ceros. ^^Many feet above the floor of this cave lay the 
head, its central part being much broken, ten molar teeth, one 
entire side of the lower jaw and a large fragment of the other 
side ; the atlas entire and filling the head, two cervical vertebra), 
several dorsal and two caudal ditto, with numerous fragments 
of ribs j the sacrum and several parts of the pelvis, the humerus, 
ulna, and radius of both fore-legs, the femur and tibia of both 
hind-legs, both patellas, and several pairs of corresponding 
bones from the right and left feet and the joints of the tarsus 
and the carpus, all in a state of high preservation, and from a 
nearly full-grown animal ; and, as Dr. Buckland says, being 
found close together they were without doubt portions of a 
skeleton which lay entire in the middle of the cave before the 
materials that had filled it began to subside. In the same cave 
were found some teeth and bones of a horse, and many entire bones 
from the legs of a very large ox, all apparently from one indi- 
vidual ; also many bones of deer from at least four individuals. 

Again, to go to another latitude. In a little crevice in 
the eastern wall of the Mnaidra Gap in Malta not three feet 
either way, among enormous quantities of fossil land-shells, lay 
the two detached lower jaw-bones^ of possibly the smallest 
of the two pigmy elephants, and under them portions of 
the spinal column wM ribs in situ, . . . The finding of frag- 
ments of pubic bones, and of vertebrae in their natural order 

® Cave-huntiag, 272. 
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of succession^ and in a linear ‘direction/^ says Adams, ''shows 
clearly that there must have been several of the elephants 
introduced in the flesh/^ ^ These are of course mere examples 
of a very general fact. 

II. Some caves were the dens of predatory animals. Buck- 
land tells us how, on removing the mud from the bottom 
of the cave at Kirkdale, the floor was found to be strewed all 
over like a dog-kennel with hundreds of teeth and bones, or 
rather broken and splintered fragments of bones ; scarcely one 
had escaped fracture, except the astragalus and other hard 
and solid bones of the tarsus and carpus joints, and those of 
the feet. On some of the bones, marks could be traced which, 
on applyiug one to the other, appeared exactly to fit the canine 
teeth of the hyaona that occurred in the cave. Not a skull 
was found entire, and hardly a limb or jaw-bone. The ordinary 
fate of the jaw-bones, as of all the rest, appears to have been 
to be broken to pieces and swallowed, the teeth being rejected 
as too hard for mastication, and without marrow.^ Dean Buck- 
land, in order to complete his evidence, paid a visit to a 
menagerie, and there examined how the hyaenas proceeded in 
dealing with bones. He says, The shin-bone of an ox being 
presented to a hyaena, lit? began to bite off with his molar teeth 
large fragments from its upper extremity, and swallowed them 
whole as fast as they were broken off. On his reaching th ) 
medullary cavity, the bone split into angular fragments, many 
of which he caught up greedily and swallowed entire. He 
went on cracking till ho had extracted all the marrow, licking 
out the- lowest portion of it with his tongue; this done, he left 
untouched the low^er condyle, which contains no marrow and 
is very hard. The state and form of this residuary fragment 
are precisely like those of similar bones at Kirkdale; the 
marks of the teeth on it are very few, as the bone usually 
gives off a splinter before the large conical teeth have forced a 
hole into it; these few, however, entirely resemble the im- 
pressions we find on the bones at Kirkdale, the small splinters 
also in form and size,* and manner of fracture are not dis- 
tinguishable from the fossil ones.^^ ® Another proof that the 
dens in some cases were inhabited by hymnas, was the dis- 

* Adams, Op. cit. 183, 184, ^ Rel. Dil. 16, 17. 

* Id. 38, note. 



196 The Mammoth and the Flood. 

covery at Kirkdale and elsewhere, of many small balls of the 
solid calcareous excrement of the animal known in the old 
Materia Medica by the name of album groecum. " In external 
form they are like a sphere irregularly compressed, as in the 
fasces of sheep, and varying from half an inch to an inch and a 
half in diameter, of a yellowish-white colour, with an earthy 
compact fracture resembling steatite and somewhat granular. 
When compact, they were interspersed with undigested minute 
fragments of the enamel of teetL Dr. Wollaston analyzed 
some of these remains and found them to be composed of the 
ingredients that might be expected in faecal matter derived 
from bones, viz., phosphate of lime, carbonate of lime, and a 
very small proportion of the triple phosphate of ammonia and 
magnesia.”® They were recognized by the keeper of the 
menagerie at Exeter Change as resembling both in form and 
appearance the faeces of the spotted or Cape hyaena, and Dr. 
Buckland says that the morning after his visit to the menagerie 
at Wombwel^s, the keeper presented him with a quantity 
of album grcecum disposed in balls agreeing entirely in size, 
shape, and substance, with those found at Kirkdale.' Another 
fact pointed out by Dr. Buckland as proving that such caves 
as Kirkdale were occupied by the hyaenas for a long period, 
was the different state of preservation of the bones ; some being 
ready to crumble into dust, the result of exposure, before the 
whole were covered with the cave-earth which has preserved 
the later bones so perfectly. A fourth fact was the finding of 
many of the bones partially polished and worn away on one 
side only, which he attributed to the friction of the^ continual 
treading of the hyasnas and the rubbing of their skin on the 
side that lay uppermost in the den.® 

Marcel de Serres contested some of Buckland^s arguments. 
He contended that living hyaenas do not drag their prey, but 
eat it where they find it, but Busbequius, who was a keen 
observer, says distinctly how in Anatolia, in the Turkish grave- 
yards, Hycena sepulchra suffodit extrahitque cadaver a, portatqm 
ad suam speluncam. Brown, in his travels in Darfur, says 
that hunting in herds, the hyenas will drag a dead camel 
or other animal to a prodigious distance,”* and when M. 

' Id. 20 and 38. 

• Id. 22. 


• Rel. Dil. 20. 
a Id. 31. 
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Marcel de Serres goes on to argue that since the cave at 
Lunel Yiel contained not only faeces of hyaenas but those of 
various species of genus canis, while it is hardly credible that 
hyaenas and wolves lived together in such small caves. It is 
curious that Johnson, in his "Field Sports,” should distinctly 
affirm that " they make no earths of their own, but lie under 
r« cks or resort to the earths of wolves as foxes do those of 
badgers, it is not uncommon to find wolves and hyaenas in 
the same bed of earth.” ^ 

Buckland^s inductions from the hyaena caves of England 
have been confirmed by those of Rosenmuller and others in 
regard to the bear dens of Germany. I may add that the bones 
in the bear dens are quite differently gnawed from those in 
the hyaena caves. Bears have not teeth adapted for cracking 
large bones, and generally content themselves with removing 
the flesh from those not easily broken. 

The small rodents whose remains occur in such numbers in 
many caves, especially the voles, &c., were doubtless taken 
into them by owls, the exuvias of whose feasts have been 
found, and notably the pellets of half- digested bones which 
they rejected. 

III. The third class of caves were inhabited either entirely 
by man, or by him after or before more aggressive mammals 
lived in them. They are marked by remains of his handi- 
work, his tools, weapons, &c., as well as by the broken bones 
used at his feasts, whose appearance is quite different to those 
previously mentioned. They are not, of course, gnawed, and 
where broken are only spHt to extract marrow or to shape 
some implement or tool out of. Such caves abound in certain 
districts, and we shall have more to say about them in the 
next chapter. 

Having discriminated these three kinds of caverns, we may 
now consider some of their lessons. First, in regard to those 
containing skeletons in a fresh condition. These must either 
be the remains of animals which withdrew into the caverns to 
die, or they must have teen conveyed into the caves by some 
other agency. Now it is incredible that a rhinoceros should 
thus enter a cave voluntarily. It is contrary to the habits of 
these beasts, and the same is the case with herbivorous 

^ Rel. Dil. 22. 
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animals, such as hippopotami, oxen, deer, &c., whose more or 
less complete skeletons have been found in the caves. It 
is equally incredible that they should have been dragged into 
the caverns by carnivorous beasts, and then left intact. 
There remains only one other agency to which we can appeal, 
•namely, running water. 

Dr. Buckland, in describing the rhinoceros already mentioned, 
says that the bones "are the remains of a carcase that was 
drifted in entire at the same time with the diluvial detritus, in 
the midst of which they were found imbedded; had they been 
washed in singly they would have been slightly rolled and 
scattered irregularly, and wo should probably have found parts 
of more than a single individual ; and had they been derived 
from an animal that fell into the fissure, and perished before 
the introduction of the diluvium, they would not have been 
suspended, as they were, all together nearly in the middle of 
it, but would have lain either on the actual floor of the cave, 
beneath the loam and pebbles, or have been scattered and 
drifted irregularly to different and distant parts of its lowest 
recesses.’^ ® 

Similar reasoning applies to the skeletons of pigmy elephants, 
gigantic dormice, &c., from Malta, to which I shall presently 
refer. 

The skeletons of carnivorous animals which have occurred in 
.caves seem to me to point precisely the same way. If the 
caves were the homes of such beasts, their dead bodies would 
no doubt have been worried and their bones gnawed. If they 
were not their homes, it seems most fantastic to suppose that 
they withdrew to special caves to die, and did so in the foetal 
state as well as in that of full strength and maturity, in the 
latter case with all their formidable teeth sharp and strong, 
and with no signs of decay or old age. The presence of such 
skeletons shows that the animals perished by some agency 
which left no survivors to consume the dead bodies. 

Not far from Mont re jean in the Hautes Pyrenees, is a very 
large cavern known as the Grotto de^ Gargas. At its upper 
end is a deep pit, twenty metres in depth, known as the Oub- 
liettes de Gargas. In the bottom of this M. Felix Begnault 
found entire skeletons of great and small bears, of wolves and 

^ KeL Dil. 63, 64 
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hyaenas.* It would clearly seem that these were animals which 
had been driven into the recesses of the cave and then drowned 
in this way. 

Dr. Buckland describes the discovery of the lower jaw of a 
very old hyaena, found with a radius and ulna probably belong- 
ing to the same individual, and with the bones of the elephant, 
rhinoceros, horse, ox, etc., in diluvium, and adds that these 
bones showed no traces of gnawing or any violence, and 
were not in the least mangled or broken like those from Kirk- 
dale, being derived probably from one of the last hycenas that were 
drowned by the diluvial waters, together with the other animals 
whose bones were found with them equally perfect, and free 
from such marks of violence as occur on all the bones of 
whatever kind discovered at Kirkdale.^^ ^ 

If we turn from the more or less intact skeletons to the 
disintegrated ones, where the bones have been widely 
scattered through the cave earth, and thus separated from one 
another, and yet retain their primitive freshness and sharpness, 
we have two facts to account for, both of which point unmis- 
takably to the agency of water. We cannot, in the first 
place, understand how the bones can have got into the caves at 
all without this agency, for they comprise the remains of 
animals which never frequent caves, and they have not been 
gnawed as they would have been if brought in by carnivorous 
beasts. Secondly, the fact of their being scattered and 
disintegrated seems to require the same agency, and is 
accountable by no other. The amount of this disintegration 
may be tested by a typical case. 

M. Marcel de Serres says ; By the side of a fragment of 
beaver, of otter, or of rabbit, we find the bone of a wolf, of a 
deer, a horse, or even a rhinoceros. Again, by the side of a 
hymna, or of a lion, we find the bone of a tortoise,* of a frog, 
of an ox, or an elephant. The remains of the most divergent 
species, in regard to habit and mode of life, are found mingled 
in the most confused manner. The mixture is so complete 
that we can only expl&in it by invoking currents of water, 
which bave borne the bones along, or have disintegrated and 
dispersed the skeletons after the death of the animals.^^ ® 

® Materiaux, vol. xix. 119. ^ Eel.Dil. 266 and 267. 

^ E»sai sur los Cavemes, etc., 54. 
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M . Rosenmuller says he found the bones sometimes scat- 
tered separately, sometimes accumulated in beds and heaps of 
many feet in thickness. They were found everywhere, from 
the entrance to the deepest and most secret recesses; never in 
entire skeletons, but single bones mixed confusedly from all 
parts of the body, and from animals of all ages. The skulls 
were generally in the lowest part of the beds of bones, having 
from their form and weight sunk or rolled downward, through 
the longer and lighter bones during the agitation to which 
they were submitted ; the lower jaws were rarely found in 
contact with or near to the upper ones, as would follow from 
the fact last mentioned.® 

M. Marcel do Serres remarks how the deeper parts of the 
recesses of the caverns are filled with heterogeneous masses of 
dehrisy while some slight stratification occurs elsewhere. The 
surface of the deposit is often also arranged in such horizontal 
fashion as seems attributable only to a thick matter held in 
suspension in water having subsided. Generally speaking, the 
animal remains are not found nearest to the entrance of the 
caves, but at those points where the currents would naturally 
leave them, and generally speaking, they occur most abundantly 
where the gravel and stones most abound, and are least 
frequent where such stones are absent, pointing to a common 
conveyance by water, which sorted the remains. They are 
also generally found accumulated at certain points, where 
they were arrested by some comer or obstacle. “ Cette cir- 
constance,^^ says our author, " se reproduit pour tous les restes 
organiques ; elle est surtout frappante pour ceux qui, comme 
Ics pelotes d^album grcecum, offrent une forme arrondie, ou 
sont d^un transport facile.^^ 

The most numerous bones and those least broken occur in 
recesses and fissures in the caves where it seems impossible 
they can have been carried except by water. McEnery, in 
describing the bones in a narrow passage, in Kents Hole, says. 

They had suffered considerably from pressure, after having 
first undergone violence from the foite which impelled and 
congregated them in this narrow creek. They were found 
driven into the interstices of the opposite wall, or piled in the 
greatest confusion against its side.^’ 

“ Essai sur les Cavemes, etc., 101; 
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It was remarked by Mr. Pengelly that the stones and bones 
in the loam in Brixham cave bad their longest axes parallel 
to the direction of the tunnels and fissures, showing that they 
were deposited by the action of a stream.' 

If we now turn to the caves containing gnawed and split 
bones, we shall have no difiiculty in concluding that the 
animals to which they belonged were dragged into them, 
whole or piece- meal, and there devoured and their bones 
crushed. Although we cannot attribute in such cases the 
conveyance of the bones into the caves to the agency of water, 
we shall find that we need such an agency to account for the 
mode of their distribution. M. Delgado, who explored the 
Portuguese caves, refers to the discovery, in tho same cavern in 
several instances, of two fragments of the same bone fitting 
exactly to one another, and showing no trace of having been 
split by man, since they are broken transversly and their 
fracture was clearly accidental, and yet they were found 
several feet apart. In some cases the fragments occurred at the 
same level, in others one occurred above the other, and, in a 
notable case, one and a half metres above the other, and from 
the different colour, etc., of the two pieces, showing they had 
been subject to different conditions.^ Those facts seem to mo 
consistent only with the contents of the cavern having been 
tossed about and redistributed by water. 

Again, Buckland calls attention to the absence of the heaps 
of bones about the mouth of the cave at Kirkdale, such as 
those described by Busbequius on the outside of the hyaenas^ 
dens in Anatolia, and attributes this absence to the remains 
having been swept away and scattered by the violence of 
the diluvial waters,^’ and adds, there is no reason for believing 
that hyaenas, or any other animals whatever, have occupied 
the den subsequently.® 

Turning to caves where the remains of men have occurred, 
we find in the very same caverns abundant evidence that they 
were also occupied by hyasnas, whose remains are mixed 
with the human debris^ Now it is trenching on the impossible 
to urge that men and hyasnas could ever have occupied the 

^ Lyell, Antiquity of Man, 103. 

* Compte Benda, Arch. Cong, Lisbon, 250. 

» Bel. DU. 39. 
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caves at the same time. The fact is absolutely incredible 
that such savage carnivorous beasts should have occupied 
caverns concurrently with lightly-clad and badly armed 
savages. Nor can wo understand that man and hymna should 
have occupied these quarters day and night alternately. 
When one set of occupants lived in the cavern, wo may be 
certain that another set was evicted, or had abandoned them. 
How then is it that the remains are mixed up without any 
order ? We can only suppose that after they were both 
deposited in the cave some extraneous force entered the cave 
and rearranged and utterly confused them, and no competent 
force is forthcoming save water. 

Again, in regard to the disintegration of human skeletons, as 
for instance those found in the trou de Frontal, M. Van Beneden 
and M. Dupont were agreed that the human bones found in it 
had been rearranged. “line grande quantite d’ossements 
humains qui se rapportent a treizo squelettes, et qui etaient tan- 
tot etreints par la stalagmite, tantot entour^s d’un limon grossier, 
tantot encore ecras& sous de grosses pierres ; les os se trou- 
vaient dans un etat de desordre k peine croyable, qui ue pouvait 
s^expliquer qu^en admettant leur romaniement par les eaux. 
M. Van Beneden a fait a ce sujet des observations trbs 
intorcssantes, comme on pent le voir dans la notice precitee. 
Mon savant maitre remarqua aussi que renchevetrement de 
certains ossements ne pent encore s^expliquer qu^en admettant 
que ces restes humains etaient deja a l^etat de squelette, quand 
ils furent remanies.^^ ^ 

Mammalian and bird bones are not the only contents of the 
caves whose presence has to be explained, and whose presence 
can only be explained, by an appeal to flooding waters. 
Schmerling attributed to this agency the introduction of many 
land-shells, dispersed through the cave sand, such as Helis 
nemoralis^ H. lapicida, H, pomatia, and others of living species. 
Mingled with such shells, in some rare instances, the bones of 
fresh-water fish, and of a snake (coluber) were detected.® 

More important than these organic aft the inorganic contents 
of caves ; the pebbles and the clay which they often contain 

^ Dupont, 6tude sur les Caverncs de la Lcsse, etc., jnsqu’au mois 
d’Oetobre, 1865, p. 7. 

* Lyell, Antiquity of Man, 166 and 167. 
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in great quantities when it is incredible that human agency 
or that of the wild animals can be invoked. Sometimes the 
bones are covered with a mantle of undisturbed loam or of 
clay, precisely like that which overlies the adjoining country. 

At Kent^s Hole, McEnery describes the bones as being 

intermixed with sand and gravel and marl, angular and 
rounded fragments, the former generally limestone, flat masses 
of which had fallen into the heap from the roof, where its under 
surface was coated with stalactite, cones and slabs of the latter 
scattered through schists and slates, and grauwacke, angular 
and sharp. The rounded substances consisted of small pebbles 
of limestone schist and quartz, green and sand stones. Again, 
we read in the official reports of the exploration of the same 
cavern that rolled stones, not derivable from the cavern hill , 
occurred here and there in every part which has been explored. 
They comprised pieces of granite from Dartmoor, crystalline 
schist from the Start and Bolt (fifteen miles off), and oven of 
slate from the more immediate neighbourhood.’^ These stones 
could only have been introduced by water. 

Again, speaking of the German cave called Biel’s Hohle, Dr, 
Bucklandsays that underneath the stalagmitic floor he noticed 
the same bed of diluvial mud which he had seen in other German 
caves and in England, and alternating, as it does at Plymouth, 
with thin beds of blue clay and coarse loose sand, mixed 
abundantly with small fragments of grauwacke slate and clay 
slate, It is remarkable,” he adds, that this diluvium is 
accumulated on the top of the pinnacles in nearly as great 
quantity as in the intermediate basins; and here again we 
have another analogy to the caves at Plymouth, viz. that 
wherever there was a ledge, or shelf, or basin, however minute, 
whereon there was space enough for the smallest deposit to 
take place from a mass of water loaded with mud and sand, 
there these materials have found a lodgment, and have ever 
since remained undisturbed under a gradually accumulating 
crust of stalagmite.” ® 

After describing the loam, mixed with pebbles and bones, 
which constitutes what is generally called cave earth, Dr. 
Buckland goes on to say : “ Should it be suggested that this 
loam or earthy matter may have originated from dust that has 

8 Bel. Dil. 123. 
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fallen from the decomposition of the roof of the caverns, the 
improbability of this origin appears from its non-agreement 
in chemical composition with the limestone of these roofs ; 
while on the other hand, its perfect agreement with the 
diluvial loam that abounds on the surface of the adjacent 
countries, added to the fact of the materials in the cave being 
often sorted or drifted, as if by water, into distinct deposits of 
loam and sand and pebbles, and the still more irresistible 
argument arising from the almost universal presence of the 
pebbles themselves, renders' it impossible to refer the earthy 
matter in question to any cause acting exclusively within the 
interior of the caverns/^ ^ 

This again seems to follow inevitably from the way in which 
this cave mud has been forced into the interstices of many 
of the bones. Thus the same writer reports finding in the 
cave of Scharzfeld the head of a large bear, from which the 
upper part of the skull had been broken off, while a pebble lay 
imbedded in mud in the cavity of the skull. In another skull 
from the same cave given him by Professor Blumenbach, the 
cavities of the brain and nose were entirely filled up with the 
same kind of brown mud, and in a third he found at Gailen- 
reuth, the cavity of the brain contained half a dozen fragments 
of stone, cemented together by calc sinter.® 

Some of the bones,” says M. Marcel de Serres, are 
marked by minute fissures, which are permeated to the smallest 
cavities with loam, showing probably that the bones had been 
somewhat weathered outside before they were introduced into 
the caves, since the uniform temperature and humidity of the 
caverns would hardly create such fissures, nor are they found 
in the bones of animals which lived in the caves.” As to the 
mode in which fissures w^re filled, our author says, Les limons 
semblent n'avoir pu s^y introduire, que pendant qu’ils etaient 
en suspension dans Teau, etat de suspension qui n^a pu 
durer longtemps.^^ ® 

The fact that in some caves the smaller passages, where 
neither man nor carnivorous animal^ could creep, are found 
choked with confused delbm, bones, pebbles, &c. ; that even 
the main passages are found sometimes filled up, and with por- 

y Rel. Dil. 144, 145. » Eel. DU. 116, and notes. 

® Op. cit. 68. 
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tions of tbe d&hris attached to the roof — points clearly to water 
as the only possible agent by which they have been arranged. 
Thus, to again cite a typical case. Dr. Falconer explored 
the cave of Maccagnone, in Sicily, and in it found human 
traces, consisting of ashes and flint implements, in a breccia 
containing the bones of Elejphas antiquus, hyaena, a large 
ursus, and a felis — ^probably Felis spelcea — and especially con- 
taining immense numbers of the bones of the hippopotamus. 
He concluded that “ the cavern had been filled right to the roof, 
the uppermost layer consisting of a concrete of shells, bone- 
splinters, with burnt clay, flint-chips, bits of charcoal, and 
hyaena coprolites, which was cemented to the roof by stalag- 
mitic infiltration. . . . There was nothing to indicate that the 
different objects in thereof were other than of contemporaneous 
origin subsequently, he urges, that a great physical altera- 
tion in the contour occurred, altering the flow of superficial 
water and of the subterranean springs, changing all the con- 
ditions previously existing, emptying out the whole of the loose, 
incoherent contents, and leaving only the portions agglutinated 
to the roof. The wreck of these ejecta being visible in the 
patches of ceneri impastati, containing fossil bones, below tlio 
mouth of the cavern.^’ Whatever the value of these inferences, 
the one that I would make is that it is impossible to under- 
stand what could have filled such a cave up to the roof in this 
way, save a flood of water. 

Evidence of every kind converges, therefore, upon one con- 
clusion, namely, that moving water has, in the majority of the 
caverns, had a good deal to do with the introduction or the 
rearrangement of their contents. This conclusion is so obvious 
indeed that every explorer of caves known to me admits it 
fully, but with this admission agreement ends and we meet 
with a proof of the dominating tyranny of Uniformitarianism. 
With many writers of that faith it is argued that this water was 
nothing more nor less than the stream which flows in the valley 
adjoining the cave, and which once poured through the cavern 
itself. This postulate, 'vfhich has been made with the greatest 
confidence, is surely quite at issue with the facts. In the 
first place, if the river was in the habit of flowing through the 
cavern right up to its roof, the wild animals and man could not live 
there and occupy it. Secondly, the stalagmite could not possibly 
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form there. Thirdly^ none of the bones would have been sharp 
and unrolled. Fourthly, we have no evidence of any kind that 
since the stalagmite began to form, there has been any rush 
of water in the caves. Fifthly, in order to bring the river up to 
the caves we must either postulate floods on an impossible 
scale, or an enormous denudation in valleys in which there is 
no denudation going on now, and where since the earliest 
historical traces we can show there has been rather an accumu- 
lation of soil than any denudation. This appeal to denudation, 
which is so supremely easy to make, is quite justifiable when 
some evidence is forthcoming, but when made without a 
particle of evidence is most mischievous. We have no evidence 
whatever of a direct kind that the petty streams which now 
run down the bottoms of some valleys ever ran 70 or 80 or 100 
feet higher than their present beds, and I shall have much to 
say on this point in a subsequent work. 

Again, in such cases as the cave of Le Moustier abed of sand 
ton inches deep occurs which has been attributed to a river; 
but if a river swept through this cave, how did the accumulation 
take place in the rock shelters of Laugerie Haute and Laugerie 
Basse, which occur at a lower level and within thirty-five or forty 
feet of the river ? Either it did not do so, or they belong 
entirely to a later period, which is improbable ; ^ for if tho 
river was rushing through caves many feet above these shelters, 
it would assuredly have swept the latter clean of their contents, 
instead of leaving them richly charged as we find them. 

But granting that we may hypothetically lift up the 
base of a valley to any height we please (to suit a mere 
metaphysical and a p7ion postulate, and without any evidence, 
a process which would be scouted in any other science but 
geology), how does this dem ex maclmia of denudation, 
under such circumstances, explain the cases where there are 
no rivers, and, according to the configuration of the country, 
where there can never have been any ? 

Speaking of the bones found in the caves of Sicily be- 
tween. Trapani and Termini, Lyell says : ^^Some of these bones 
have been rolled as if partially subjected to the action of water, 
and may have been introduced by streams, through rents in 
the hippurite limestone; but there is now no running water in 

^ Lyell, Antiquity of Man, 137. 
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the neighbourhood, no river such as the hippopotamus might 
frequent, not even a small brook/^ ^ 

In regard to the Gower caves the evidence is similarly con- 
clusive. Thus we read : In a fissure called Bosco^s Den no 
less than 1000 or 1200 antlers of reindeer were found, mostly 
the shed horns of young animals, all evidently swept into 
the rent by a powerful current of water. With these were 
bones of the cave-bear, wolf, fox, ox, stag, and field-mouse.^^ 
Some of the antlers, according to Dr. Falconer, were much 
rolled. Again, as Sir Charles LyclJ says, In the cave called 
Raven^s Cliff, teeth of several individuals of Hippo'potamus 
major, both young and old, were found, and this in a district 
where there is now scarce a rill of running water, much 
less a river in which such quadrupeds could swiin/^ ® This is 
assuredly a counterpart of the Malta caves, and shows that the 
water was certainly not the water of a river. 

Speaking of the hippopotamus in the same district, Dr. 
Falconer says : The occurrence of this huge extinct species of 
hippopotamus within the precincts of Gower is not a little 
remarkable, considering that at the present day there is 
nothing resembling a lake or the relics of one in the penin- 
sula, and that the largest existing stream, the Pennard, docs 
not exceed the dimensions of a small brook. There are no 
grounds to believe that the few remains of hippopotamus 
in the caverns of Raven’s Cliff were transported there from 
a distance, more than in the case of any of the other large 
herbivorous animals found in it ; and the difiiculty of ex- 
plaining how they came there is best expressed by stating that 
the confi.ned peninsula of Gower, destitute either of lakes or 
large streams of fresh water, is one of the last localities 
whore the remains of hippopotamus might have been looked 
for consistently with what we know of the habits of the 
living species.^^ * 

These facts converge in making it virtually impossible to 
have recourse to the adjoining rivers for the water necessary 
to explain our problem. If not rivers, can it have been, as 
some urge, local land-floods on an enormous scale, caused by 
excessive rains? Surely such excessive rain as would be 

Lyell, Antiquity of Man, 113, 114. 

^ Meins, ii. 527, 528. 
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required is quite incredible when we consider the various 
latitudes in which the caves occur with precisely the same 
conditions. Rains which would first drown and then float 
elephants and rhinoceroses into caverns a hundred feet above 
the level of the present streams may be remitted to the hypo- 
thetical countries apostrophized by Swift. Here again Dr. 
Buckland has a very practical test. 

Referring to Kirkdalo, he says : We cannot refer this mud 
to a land-flood or succession of land-floods, partly for the 
reasons before stated, and partly from the general dryness of 
the cave ; had it been liable to be filled with muddy water, it 
would have been so at the time I visited it, in December, 1821, 
at the end of one of the most rainy seasons ever remembered ; 
but even then there were not the slightest symptoms of any 
such occurrence, and a few scanty droppings from the roof 
were the only traces of water entering the area of the cave.” ^ 
He goes on to say, I have also mentioned that there is 
no alternation of mud with beds of bone or of stalagmite such 
as would have occurred had it been produced by land-floods 
often repeated : o?ice, and once only it appears to have been 
introduced ; and we may consider its vehicle to have been the 
turbid waters of the same inundation that produced universally 
the diluvial gravel and loam on the surface without; these 
would enter and fill the cave and there becoming quiescent, 
would deposit the mud suspended in them (as we see daily 
silt and warp deposited in quiet spots by waters of muddy 
rivers) along the whole bottom of the den, where it has re- 
mained undisturbed ever since.^^ ® 

The same author urges that we cannot assign the mixed 
contents of the caves to any other origin, than one violent 
movement of waters over the land without; the ejects likely 
to have been produced by such an inundation on the interior 
of caverns having communication with their existing surface 
are precisely such as we find to have actually taken place, 
and to be attended by circumstances, all of which are con- 
sistent with the hypothesis of the mid and pebbles having 
been superinduced, upon bones already existing in the caverns, 
by the waters of a transient deluge.” ^ 

When floods are intermittent they do not deposit a great 
« Bel. Dil. 49, 50. « Id. 149, 150. 7 Id. 145. 
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mass of debrisy for the most in an unstratified and tumultuous 
condition, nor do they fail to leave layers of warp and other 
evidence to mark their occasional visits. In every way we 
approach the problem, the land-fiood theory seems quite inad- 
missible. 

Whither, then, are we to turn for an adequate cause for the 
results which we have to explain ? If it was water, as seems 
inevitable, and if it was not water in the shape of a river, or of 
intermittent land-floods, there seems to be no other cause 
available than the great Flood which we were obliged to 
postulate as our only resource in the previous chapter ? It is 
clear that such a flood would be exactly competent to produce 
all the results we And in the caves, and to meet all the diffi- 
culties of the case. In the first place it explains as no other 
cause known to me explains, the existence of a covering to 
the bones in the caves precisely like the uniform mantle 
spread over hill and dale in the adjoining districts, the unifor- 
mity and unbroken contour of which argues inevitably a 
general cause for its distribution. 

M. Marcel do Serres long ago, when remarking on the fact 
that the mantle of diluvium which covers the country where 
caverns occur, is very diverse in its contents, sometimes con- 
tiiining portions of primitive rocks, at others of Jurassic rocks, of 
chalk, &c., &c., said that this variation is found paralleled in the 
corresponding diluvial covering of the bones in the caves occur- 
ring in the same disti ict, adding most uTianswerably, Cette 
coincidence cst trop frappante ettrop generate pour ne pas 
dcpondre d'une meme origine ou d^unememe cause, qui,agissant 
a la meme epoquo, a disperse a la fois, sur le sol comme dans 
les cavites et les feiitcs rides, les mcmes terrains elastiques, c*est 
a dire, les depots diluviens.^^ ® 

The same author remarked that ossiferous caverns are only 
found below the line where the so-called diluvium occurs, 
whence he connects their contents with the general distri- 
bution of this loose continuous mantle of loam and gravel, 
which is found up to a height of 700 to 800 metres. He says, 
Cette loi, que nous avons verifiee dans un granji nombre de 
localites, et que nous avons trouves sans exception dans nos 
contrecs meridionales, nous donne egalement une idee approxi- 

® Essai sur les Cavernes a Osseinens, 45. 
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mative du niveau, au-dessus duquel Von no d^oouvre plus de 
traces des dep6ts diluviens/^ ® 

He found the bones only in caves containing rolled stones 
and pebbles, such as occur in the so-called diluvium. These 
two facts show that the filling of the caverns was one element 
in the general movement which distributed the pleistocene 
beds so uniformly over the country. 

The skilful explorer, M. Delgado, whose paper (from which I 
have quoted) is a model of perspicuity and care, concludes that 
since the cave was occupied the relief of the country has been 
entirely altered, and he argues that the gravel, &c., in the 
cave was contemporaneously deposited with that covering the 
plateau of Cesareda and filling the cavities of the jurassic 
beds, and also found in the peninsula of Peniche, where he 
found similar paleolithic implements to those he found in the 
caves. 

Again, as the acute Dean of Westminster very shrewdly 
argues, the comparatively small proportion of the whole num- 
ber of caves that lie close together which contain bones, added 
to the immense quantities in which the bones are usually 
crowded together where they occur at all, shows that the 
bones were accumulated by some cause independent of the 
diluvial action that introduced the mud and pebbles. Had 
they been drifted in together they would have been distributed 
co-extensively with these latter substances and in small 
quantities ; whereas, on the contrary, nearly all the caves have 
the same proportion of diluvian loam and pebbles, the occur- 
rence of bones is limited to a small number, and these are 
crowded in enormous quantities and are attended with circum- 
stances only explicable on the hypothesis of their having 
existed there before the introduction of the diluvium. If, 
again, the pebbles and mud had been introduced before the 
bones they would have formed a layer at the bottom, instead of 
being distributed, as we find them, throughout the mass.* 
The result of this induction is to show that the so-called 
diluvium was introduced into the caves by a single movement 
after the boues had been placed there. 

In the next place, such a general cause seems alone com- 
petent to destroy large parts of the fauna of a country 

^ Op. cit. 99. 1 Eel. Dil. 142, 143. 
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completely. Nothing is more curious than to compare the two 
zones above and below the stalagmitic floor of the caves. That 
stalagmite separates a period of profuse life from one when 
life was very scanty, one in which certain animals now extinct 
abounded, from one in which they completely disappeared, and 
this not merely the great unwieldy animals, like elephants 
and hippopotami, but the small and the agile ones. 

Dr. Adams, speaking of the numerous remains of gigantic 
dormice occurring in the gaps or fissures of Muaidra, Gandia, 
and Benghisa, says, " It is clear that the causes which brought 
about the wholesale destruction of the pachyderms likewise 
affected them. . . . The rationale of the finding of such vast 
quantities of dormice and birds^ bones, either, as in the Malak, 
in fragmentary states, or, as in Mnaidra, entire, along with un- 
injured bones of elephants, or below and between • blocks ef 
stone in the old torrent-bed of Benghisa, together with their 
presence in almost every similar ossiferous deposit in the 
islands, seems to me conclusive that they cannot be accepted 
as representing the usual casuals frovn natural decay, but 
when taken in conjunction with what has been previously 
stated, they afford very strong circumstantial evidence 
that the extinction of the land fauna of the period was 
brought about by changes in the physical geography of the 
area, &c.” ^ 

Cuvier long ago drew attention to the curious fact that 
although the ossiferous fissures of Sardinia abound with the 
remains of voles, not a single individual of the genus is known 
to now live in the island, although it is so well adapted for 
them. With the voles, were extinguished several species of 
small rodents, whose remains we find in the fissures. Again, 
the caves are at one with the gravels in attesting that animals 
perished, not merely of old age, but at every age; and in 
attesting especially the great and, so far as we can judge, the 
sudden mortality of quite young animals, a fact unprecedented 
in current biological history. 

Dr. Adams, speaking ^f the gigantic dormice whose remains 
he found in such quantities in the Maltese caverns, speaks of 

their wholesale destruction at all ages of their existence, froni 
the new-born to the aged,^'* Again he says, In the Malak 

2 Op. cit. 235. 236. a Id. 235. 
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cave were aetacaea tectli oi the river-horse, from the molar 
just catting the gum to the old trefoil-crowned tooth of the 
adult ” ^ Similarly Falconer says he had remains of the pigmy 
elephant from at least twenty individuals, and the entire 
dentition of every stage, from the ftetal age upwards, not a 
single link missing.® 

^losentnnller quotes, inter alia^ the occurrence of bones of a 
bear so small that it must have died immediately after its 
birth, and other bones of individuals that must have died in 
early life, like the young hyaenas which have been found at 
Kirkdale/' ® In regard to the latter, Buckland says many of 
tlje animals had died before the first set of milk-teeth had been 
slied.^ 

The destruction of a fauna^ great and small, old and young, 
tlie piling of a mixed medley of its remains upon one anothor 
in a state of freshness without signs of weathering or decay, 
is in tho case of the caverns, as in that of the surface 
beds, only consistent with some widespread flood. Such a 
flood would scour the country and mix gravel and bones 
together ; would force the bones, &c., into the inner recesses 
of the caverns and drive the fooccs, as Falconer found them 
driven, into the roofs of the caves ; would rush through the 
valleys and enter any holes there were in their sides ; would 
drown great boasts, and would as easily carry their carcases 
along ; would sweep up land-shells and fish as well as maramtils, 
and pile all together in heterogeneous masses. 

This lesson of the caves is paralleled by that of tho As- 
sures, which are merely caves without roofs. The follow- 
ing is a graphic description of ono of these fissures, 
fri>m tho pen of Dr. Leith Adams. ‘^In one spot, at the 
JVfiiaidra gap or fissure, not six feet square, and twelve feet 
IVum the surface, and about the middle of the gap, there lay 
about in great disorder, no less than twelve molars and six 
tusks of elephants of various dimensions. One noble specim(‘u 
of the latter (somewhat over distended by stalagmitic iiifiltra,- 
tioiis between its layers, nevertheless as to dimensions might 
have been no discredit to a small-sized African or Asiatic cle- 
pliant) was the subject of my most earnest solicitations. It 

"Op. cit. 204. 6 Id. 167, note. 

« Biicklund, Ril. Dil. lOJ]. 7 ij. 174. 
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rested crossways among large i^andstone blocks, which had 
been hustled down the gap and were now lying about in every 
possible state of disorder, either upon or along with magnifi- 
cently preserved molar teeth and smaller tusks, so that in 
removing the dthris we found it required studied care to pre- 
vent injury to the one in attempts to remove the other. The 
larger tusk, which was not entire, measured four feet two inches 
ill length and had a maximum circumference of fifteen inches. 
Indeed, to all appearance whole carcases had been hurled into 
the hollow. Bones of the feet and other portions of the ex- 
tremities and trunk lay in apposition, and in many cases entire 
jaws and skulls wore found with the teeth in situ, testi- 
fying that the majority had been introduced in the flesh, whilst 
sun-cracks and weather-marks characterized others, and 
showed they had been bleaching on the surface before being 
deposited in the gap. Along with these I found remains of 
the skeleton of a fresh-water turtle, of largo size, and very 
many birds^ skulls and bones.^^ ® 

In regard to these fissures, especially those occurring on 
limestone fells, it has always seemed to me that the explanation 
generally offered of the accumulation of the bones in them is 
most inadequate. If we are to take as our standard of compari- 
son what is occurring now, we shall find it hard to explain how 
these bones should occur, unweathered and unaltered by 
exposure, and how they should in many cases be found 
covered in by deposits of brick-earth, of loess, and of gravel. 
The presence on the fells of the large herds which are 
witnessed by the debris in these fissures has been explained 
by Mr. Dawkins and others as being due to the seasonal mi- 
grations of the animals over the mountains, during which some 
of them are supposed to have fallen into the fissures ; but such 
migrations over mountain fells are assuredly difficult to under- 
stand in the case of the bison and other animals with similar 
habits. Nor is it likely that such a cause would operate in a 
case like the fissures at Bastia in Corsica, where the remains 
of a man were found amidst large numbers of lagomys.® 
While if the bones had accumulated in the fissures during 
a series of years, we should have found them in different 

* Adams, op. cit. 181, 182. 

® Bull. Geol. Soc. France, 3rd ser. i. 234. 
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stages of decomposition and not with homogeneous characters 
as they in fact occur. 

That in the case of the Maltese fissures there was some 
force like that of water sweeping in debris we may be pretty 
certain from, first, the fact of so many birds' bones (especially 
water-birds) occurring in them ; birds do not fall down preci- 
pices and get killed in that way. Secondly, the presence of 
sharks' teeth, probably of Miocene age, which, as Dr. Adams 
says, had been washed into the fissure along with the pro- 
boscidean and other remains.' Thirdly, the presence of fish- 
bones and the exuviae of frogs.® Fourthly, the presence of 
remains of two species of fresh-water turtles from one and a 
half to two feet high. Fifthly, the presence of large numbers 
of shells of Helices filled with the red earth of the fissure, and 
therefore no doubt conveyed in with the debris with which 
they were found.® Sixthly, the presence of stones strange to 
the locality.'* Lastly, the presence of rounded blocks of stone, 
having deep grooves and hollows scooped out of their surface, 
some of them fifteen feet in circumference. None of the ma- 
terials, says Dr. Adams, in this gap (i.e. Benghisa) furnished 
more convincing proofs of the action of running water than 
these deeply-grooved stones.® 

As evidence of the rough and tumultuous character of the 
process of deposition of the fossil bones, I may quote an apt 
paragraph from Dr. Adams, describing the gap of Benghisa. 
He says : Among the large blocks of freestone, either im- 
pacted or strewn in a heterogeneous manner, were lying seem- 
ingly entire skeletons of elephants, some of the skulls and jaws 
furnishing good evidence of the rough usage they had sus- 
tained by being broken and crushed flat by blocks which, 
with the force of impact, had cracked the others on which they 
impinged. These conditions were beautifully illustrated in 
the cases of thigh and entire pelvis bones, which had been 
smashed to pieces by blocks falling on them. In another 
situation we came on the entire upper jaws, with their molars, 
lying uppermost on a flat stone which, With two others, formed 
a sort of triangular cavity, in which the fossil lay closely 
packed among the red soil. . . . Entire skeletons of the 


» Op. cit. 170 and 177. 
^ Id. 159. 


® Id. 176. 3 Id. 193. 

® Id. 191 and note. 
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dormice were found between blocks as if their bodies had sunk 
into the hollows as they floated past, whilst fragments of large 
birds^ bones and traces of a huge fresh-water turtle, and 
several vertebras and skulls of lizards, as large as a chameleon, 
were found in conjunction witbthe same land-shells mentioned 
elsewhere. Several detached bones of the elephant were seen 
cracked and honeycombed as if they had been lying exposed 
on the surface before their deposition in the gap. Indeed, the 
appearances presented by this remarkable collection of organic 
remains seem to me to indicate that water at one time flowed 
down the gap, and was subject to occasional extraordinary 
deluges which bore down the largo blocks and whatever 
exuvias came within reach.^^ 

Dr. Leith Adams argues thus in regard to his own explora- 
tions : The history of the deposition of the contents of the 
fissure- cavern of Mnaidra, in Malta, read by the light its data 
produces, appears to me to be as follows. We perceive three 
distinct kinds of arrangement of the iiobris in connection with 
the fossiliferous deposits. First, when water passed down ist 
floor bearing along pebbles and fragments of bones and teeth 
of proboscidians, rodents, birds, shells, &c. Second, a rush of 
water containing blocks of sandstone from the slope above, 
together with soil and portions, — nay, even entire carcases, of 
the animals just mentioned, and finally, the scourings of the 
rock surfaces and whatever organic remains still lagged there- 
on, up even to the very level of the plateau on which the 
fissure opened. Third, the mode wherewith the organic remains 
and the stones were piled indicated that they had been con- 
veyed, at all events for the most part, from the west and north 
sides of the gap, from the reason that the debris and remains 
were piled up pell-mell along the concave eastern wall j the 
most perfect remains being invariably found towards the in- 
terior of the gap, as if they had come sooner to a standstills^ • 

It is a very curious fact, that although many of the* bones in 
the Maltese fissures were, to use Dr. Palconer^s phrase, fiercely 
gnawed and splintered^ertainly by large carnivora,’^ the latter 
have left no traces of themselves in the caves and fissures ; and 
it would seem, in fact, as if they had escaped by their agility to 
the higher ground. 


» Op. cit. 185, 186. 
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A V6ry remarkal)]© and eloqnont examplo of tho modo of 
deposit of bones in fissures is that described at some length 
in a memoir in a recent volume of the "Bulletin of the French 
Geological Society/^ referring to the fissure and cave at 
Santenay, in the valley of the Saone in Burgundy. The 
fossil remains, as discriminated by M. Gaudry, included the 
following animals : Felis spclcea, F. Cams lupus (very 

abundant), G. vulpes, Ursus (intermediate between U. spdmus 
and U.farox) Males taxus, Lepus timidus, llhinoceros Mercldi, 
Sus sernfa, Fquus cahallns (of the strong big race named 
rohustus), Bos or Bison^ Cervus FUphas, and just outside tho 
cavern Cervus megnearos.^ llio reindeer, hyoona, and Mammoth 
wore met with. The mountain on which those remains were 
found is an isolated plateau, with steep flanks on all sides, 
dominating tho surrounding plain to tho height of several 
hundred feet; and no wonder the various geologists who 
visited the place in 187G found some difficulty in accounting 
for such an accumulation of bones in such a situation. 

M. Gaudry says : The accumulation in the fissure can only 
have been made by water. No trace of man has been found 
among the bones ; besides, the place is too difficult of access for 
either man or tho wild animals to have deposited the bones ; 
they are much broken, but tho fractures are quite different 
to those made by man for the purpose of extracting marrow, 
and their epiphyses are perfect and not gnawed, while the 
great number of wolves^ bones are also against making them, 
the debris of the feasts of carnivorous animals.® Why,^^ ho 
says, "did so many bears, wolves, horses, and oxen scale a 
mountain with precipitous sides, and whence came the vast 
body of water necessary to wash them into the crevice, and 
also to deposit the carbonate of lime with which they are 
surrounded ? He attributes the necessary flood to tho 
melting of glacial waters, and the presence of a glacier in the 
Rhone valley damming back the waters, following the argu- 
ments of M. C. Lory, who thus accounts for the fact of so 
many various animals having been compelled to quit the low 
country and seek refuge on the isolated mountain. But such 
arguments imply progressive and not sudden causes, and in 
order that the animals should have quitted the plain and 
^ Op. cit. 3rd ser. iv, 683, 684. » Id. 683. 
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mounted a height of 300 metres, where there was no food for 
them unless they fed on each other, the flood must have 
been a sudden or nearly a sudden, one, and one on a great 
scale. Besides, how could a local glacier produce a flood which 
overtopped the mountain on which it grew, and if it were 
not a local one, but one from the Alps which filled the whole 
valley, how could the animals have occupied the plain at all ? 

M. Beaudoin, while affirming the general opinion of those 
who had visited the locality to have been that only vast bodies 
of water could have swept these bones into the fissures, 
which he says have left their mark elsewhere on the plateaux 
of France, remarks that their volume, origin, and^ nature are 
yet to bo learnt. Lastly, M. Do Rosemont, the author of the 
^^fitiidcs Geologiques sur Ic Var et le Rhone,^^ boldly postu- 
lates a great pluvial deluge, which drove the animals from the 
plain and made them seek refuge on this mountain of Santenay, 
the first outlier of the chain of the Cote d’Or which they 
would encounter. Those who did not thus escape were, ho 
urges, drowned, borne along with and buried in the loamy 
alluvium which covered the plain, while the animals which were 
subsequently overtaken on the mountain by the rising waters 
were enveloped in the red earth, which was the superficial 
covering of its rocky surface. He says, in conclusion, truly 
enough, that the diluvial theory accounts comjdetely for the 
facts presented by the fissure at Santenay and by the others 
which abound in France.” 

It is suggestive to compare with these notices those given by 
Spallanzani of the ossiferous fissures found in the isolated little 
island of Corigo, near Corfu. He says they occur on a barren 
mountain, in the form of a truncated cone, a short distance 
from the sea and half a mile from the village, which has the 
same name as the island. It is called the mountain of bones. 
It is a mile in circumference at the base, and from the base to 
its summit it is covered with bones, both inside and out.‘ 
This accumulation on such a site is assuredly only explainable 
in the way I have arguefl. 

Here, again, we are directed to another factor in the problem, 
only consistent, as it seems to mo, with a cataclysmic cause. 
The very shrewd observers who have examined the remains 
» Id. 693 — 695 . * Oavier, iv. 213 . 
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found at Gibraltar^ Malta^ &c. (and the case of Cerigo is singu- 
larly typical), have been struck by the absolute impossibility 
of the animals whose bones occur on these high rocks having 
found sustenance there. 

Dr. Falconer says of the Gibraltar caves : " It is now a pinch 
to find suflGicient food at the end of the hot seasons for the 
flocks of goats which are reared on the promontory, while it is 
a matter of absolute difficulty to find fodder at all for the few 
cows that are kept by some of the oflScers of the garrison. 
When elephants, rhinoceros, wild oxen, horse, boar, deer, &c., 
either peopled or resorted to the rock in considerable numbers, 
there must have been abundant trees and more or less constant 
green food for them.^^* 

"The excessive numbers [of the gigantic dormice] in the 
Maltese caves indicate,^^ says Dr. Adams, " a luxuriant under- 
growth and preponderance of cereals, soft nuts, and an arboreal 
vegetation inconsistent in the extreme with the present capa- 
bilities of the island; adding, in a note, "Including even the 
entire cultivated districts, I do not think that combined they 
could produce sufficient natural subsistence for a tithe of the 
river-horses, elephants, and dormice represented by the exuvias 
even of the Malek and Mnaidra deposits.’^ ® 

These facts point inevitably, to a great physical change in 
the contour of the country since the Mammoth lived, by which 
Gibraltar, Malta, and .the peninsula of Foures have been much 
upheaved or an adjacent champagne country has been sub- 
merged, during which submergence, which was rapid if not 
sudden, there was a gathering together of the animals living 
in the surrounding prairie or forest country to escape from a 
general drowning. 

I have examined the evidence of the caves with frankness 
and with perfect candour. It seems in itself sufficient to 
prove my position, but when placed side by side with what I 
have before written, its force is assuredly overwhelming. I 
will conclude with a series of extracts from experienced ex- 
plorers who have come to a similar coficlusion. 

M. Marcel de Serres, in summing up his case, says, inter 
alia : " En un mot, ces deux ordres de phenomenes, les 
cavernes et les fissures a ossemens, dependent des mfimes 
® Mems. ii. 558. * Op. cit. 235. 
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causes^ et se rattachent Pun et Pautre aux dernieres cata- 
strophes qui ont ravage la surface de la terre, lesquelles ont dfi 
exercer aussi bien leur influence sur Phomme,que sur les autres 
animaux vivans. . . . Des inondations, plus ou moins vio- 
lentes, paraissent avoir opere generalement le remplissage des 
cavernes, et y avoir accumule les Unions, ainsi que les cailloux 
roules, les graviers, les sables et les ossemens que ces limons 
ren ferment. De pareilles inondations ont pu seules produiro 
Petrange rassemblemcnt des divers et nombreux animaux, que 
Pon observe aussi bien dans les fissures les plus etroites de 
nos rochers que dans les fentes ou les cavites les''plus etendues. 

. . . Enfin les inondations auxquelles se rattachent ces pheno- 
menes, paraissent se rapporter aux mumes causes et a la memo 
periode que celle, pendant laquelle s’est operee la dispersion 
des depots diluviens, periode qui a ete contemporaino de . . . 
la destruction d’un grand nombro d^especes vivantes.” * 

McEnery says : The floor was surprised by a body of 
mud which swept up and confounded promiscuously the 
materials lying upon it, and this body of mud so covering the 
bottom of the cavern was derived from without, and impelled 
inwards in a fluid state, and was composed of the adventitious 
transportable materials which it collected in its march, viz. 
sand, clay, and gravel. There is evidenco,^^ he says, ‘^of 
only one such irruption, and no evidence of its having been 
preceded or followed by another. From an inspection of the 
compound character of the deposit reposing on the substratum 
of rubble, and enveloping the bones, it is certain that it is 
merely the sediment of a fluid that held in suspension clay and 
gravel which it swept up in passing over the surface of the 
adjacent country, and throw its waves into the cavern in a 
tumultuous manner ; this is manifest from the ruins of the an- 
cient roof and floor buried in its sediment, in the shape of loose 
cones and slabs of spar, and in the accumulation against the 
opposite walls of heaps of gravel and bones. In the upper 
gallery they were so thinly dispersed that their existence is 
only traced by a straggBng bone. At the foot of the slope, 
splinters of bone and of stones were driven into the crevices 
of the rock, and the remains of rodentia, accompanied by fine 
gravel, injected into the chambers of the skulls and long 
^ Op. cit. 220 — 222. 
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bones, places into which it was impossible for them to have 
penetrated without the agency of a fluid in violent commo- 
tion. Fragments of jaws and bones perfectly corresponding, 
that had been divided not by the teeth of animals, but by 
mechanical force, were picked up in the upper and lower 
gallery, at the distance of seventy feet from each other. 

" But that it was as transient as it was violent appears from 
the unrolled condition of the bones, and still more from the 
state of the album vet as. The great majority of it was de- 
tained in the narrow strait where it was deposited between 
upright walls in heaps, while scattered balls entangled in the 
mud, and perhaps carried down by eddies arising from cavities 
in the floor, were scattered through all depths ; more of it 
I'rom its buoyancy was floated upwards to the surface. The 
whole must have been reduced to powder, the teeth dislodged 
from their sockets, and the processes of the bones struck off 
in the supposition of along continued agitation of the mass. It 
fui’ther appears that the water subsided by degrees, in propor- 
tion as the liquid in which the clay and gravel were suspended 
escaped through the bottom of the cavern. The large masses 
of rock and heavier bones sank undermost, just as they are 
found. Marks of its gradual subsidence before the stalag- 
mite had yet acquired consistence may be traced on the sides 
of the cavern like tide-marks.^^ ^ 

Dr. Buckland concludes, from the examination of Baumans- 
htihle — first, that the agent by which the mud and pebbles 
were introduced was the same diluvial waters which extirpated 
the animals that had antecedently inhabited the cave. Secondly, 
that this diluvial detritus was not introduced at different inter- 
vals by the action of rivers or land-floods, but was by one 
single operation superadded to the bones already existing in 
the dens, and tliirdly, that the period of its introduction is 
that from which we must begin to date the formation of the 
superficial crust of stalagmite by which these diluvian and 
antediluvian records have been sealed up, and maintained in 
such high preservation to the present*' hour.® 

In the Trou des Noutons, M. Dupont found one hundred and 
fifty antlers of the reindeer broken by the violence of the 
waters, and in the Trou du Frontal he remarked that the bones 
^ Literature of Kent’s Cave, 68. 


® Rel. Dil. 118-121. 
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of the thirteen human skeletons were in inexpressible disorder. 

It was/^ be says, unanimously admitted that they had been 
mingled with the stones and earth by a great inundation.^^ 
Speaking of the Trou de la Rosette, he says the occupants of 
this cave were " overwhelmed by a deluge.^^ M. Le Hon, after 
describing the reindeer caves of Masset, Bise, Savigne, &c., 
observes : At the termination of this period occurred the 
submergence of Northern Europe, spoken of by M. Dupont, 
wlien the waters in Belgium, at the epoch of the red-drift, rose 
two hundred and fifty metres.^^^ 

M. Cornalia, the explorer of the Lombard caves, says : En 
efi'et, on se demande : . . . sont-ce les inondations qui, faisaut 
fiiir devant elles les animaux sur les flancs des montagnes, les 
out traqucs dans ces trous, refuges naturels, ou apres ils soiit 
inorts en y trouvant lour tombeau. . . . Pour les deux grottos 
que je vais decrire, savoir pour celle do Laglio et de Levrange, 
la derniere explication est celle qui se prete le micux, et peut-ctro 
cst-elle la scale vraie. Chasses dans les grottes par les caux, 
les ours et les autros gros mammiferes y ont ete noyes, et leur 
endavre flotta sur les lais interieurs jusqu’a ce que, par la 
decomposition de leurs parties molles, ils aient pu gagucr lo 
fond de la caverne dans sa partie la plus profonde, en me me 
temps que I’eau rendu tranquille y deposa le limon et les 
iTiatieros fines qu^dle teiiait encore en suspension.^^ ® 

M. Dolomieu supposed that a great convulsion must have 
taken place in the neighbourhood of Malta, causing a wave to 
pass over the island, and washing off all the soil, Avhich he said 
would account for its bare aspect.® This view has been 
lately revived by Admiral Spratt.' 

In regard to the Gibraltar caves. Captain Brome, who ex- 
plored them with much devotion, speaking of the Genista 
cavern number 2, says : “ The remains presented precisely 
the same appearance as those found in the first cave, as regards 
being semi-cracked, not rolled or water-washed, and very few 
with signs of having been gnawed. Everything almost was 
fragmentary, very few whole bones being met with. . . , The 

^ Recent Origin of Man, 28. 

^ Oomalia, Mouographe des Mammiferes Fossiles, &c., 8. 

® Adams, op. cit. 154. 

' J,purn, Geol. Sue. xxiii. 2iK). 
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scattered, broken state of everything found, together with the 
fact that the objects were almost invariably discovered near 
and under the sides of the cavern and passages, appears to me 
to indicate that these appearances would only have been 
caused by some convulsion accompanied by flood/^ ^ 

Adams, in a paper on the Cheloniaus from the Maltese 
fissures, urges that they clearly show the remains had for the 
most part been conveyed into the situations where they were 
found by the agency of large bodies of water, which at one 
time overflowed the greater portion of the eastern half of the 
island? 

Dr. Adams in the following passage seems to me to picture 
very faithfully what occurred when the old state of things 
gave way to the new in Malta. Here,^^ he says, the geo- 
logist, standing on the bare limestone cliff* and looking across 
the deep blue waters of the Mediterranean, might speculate on 
a time when Malta was portion of a continent extending far, 
far beyond the misty horizon ; of a laud abounding with moun- 
tains, rivers, lakes, woods, and forests, where strange pigmy 
elephants kept company with gigantic compeers, and where 
also river-horses in hundreds and thousands lived and died ; of 
myriads of destructive rodents, huge fresh-water tortoises and 
aquatic birds swarmed on the land or on the water ; how, per- 
chance, for unrockoned ages had all sojourned in safety on this 
ancient post-miocene land, until suddenly (it may be by 
degrees) it began to sink below them, and they were finally cub 
off from both continents ; then, dying by starvation, they 
crowded together, and as pinnacle after pinnacle of rock was 
disappearing under the waves, boisterous billows washed their 
carcases into the hollows and rock-fissures where we now find 
them.’^ * 

I will conclude these extracts with one from the Duke of 
Argyll’s address to the Edinburgh Geological Society on its 
fiftieth anniversary, in which he sums up the case before us in 
what seems to me unanswerable language : — I pass now to 
another fact and problem connected vMth Pleistocene Geology, 
which is of the highest interest and importance. I refer to 
the bone-caves of the South of Europe — oaves not like almost 

* International Congress of Prehistoric Archaeology, 1861, 130, 131. 

* Geol. Mag. vii. 237, 238. ^ Op. cit. ^*6, 147. 
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all those found in this country, into which bones more or less 
numerous have been brought by men or by hyaenas, — but caves 
packed from floor to ceiling with a breccia mainly consisting 
of the skeletons of the great Pleistocene Mammalia, of the 
rhinoceros, the hippopotamus, the Mammoth, the lion, and the 
large associated graminivora. Chiefly in the countries bor- 
dering on the Mediterranean such caves have been found in 
abundance, containing such a mass of animal remains that it is 
certain that no agency but that of water could have brought 
them and huddled them up together in such heaps at one spot. 
For many years it has appeared to me that no existing theory 
accounted satisfactorily for such an assemblage of such creatures 
under such conditions. LyelPs explanation seems to me very 
unsatisfactory. In the Morea, and in other limestone couiitrit'S, 
it is said, some rivers lose themselves in swallow-holes, and 
run the rest of their course — or long distances of their course 
— through channels under ground. It is assumed that the 
great pachyderms during a long course of ages wore perpetually 
tumbling into such rivers, and were being carried, each sepa- 
rately and singly, into the subterranean channels, until at last 
in particular places those channels become choked with their 
remains. I confess I doubt whether it is usual for the groat 
pachyderms to die in the beds of rivers after this fashion, and 
to be carried down so often into swallow-holes. These great 
creatures generally retire to the depths of the forest when they 
sicken, and under ordinary conditions the cases would be rare 
in which they would be entombed iii this way. But there are 
other conditions, not ordinary, but occasional, under which it 
is very easily conceivable thi?.t they should be swept into such 
openings in the rocks ; and what are such conditions ? Why, 
simply these — that some inundation submerged the haunts of 
these creatures before they had time to escape, and that this 
inundation was accompanied, and perhaps partly caused, by 
simultaneous movements of the earth^s crust, which opened 
swallow-holes both more numerous and more capacious than 
those which had existed T3efore. And here it must bo observed 
that one important part of this explanation is not theory, but 
unquestionable fact. It is certain that these caves and fissures, 
so packed with carcases, are now almost universally dissociated 
and broken off from the old lines of drainage in which they 
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discharged the function of river channels. It is certain, there- 
fore, that the old surfaces of country in which they occupied 
this position have been totally destroyed ; and this destruction 
can only have been due to great fractures and great bondings 
of the underlying rocks. . . . Nothing, I think, but the 
bondage of a theory which is not founded on any sound philo- 
sophy could banish from our consideration the high probability 
of one single explanation, which is this, that in very recent 
times great changes in the moulding of the earth's surface 
over a great part of Europe occurred with sufficient rapidity to 
cause a great destruction of animal life, and during the progress 
of a wide submergence to sweep the bodies of tho drowned 
creatures into fissures and swallow-holes which were opened or 
enlarged at tho time.” 

^ Address to ilic Edinliurgli Gc.ol. Soc., 1883. 
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CHAPTER IX. 

THE EVIDENCE OF MAN IN THE OLD WOULD. 

“Anna aiitiqua, manns, nnguos, dontesqiie fuoriint et lapides et item 
sylvarum. fragiuuui rami. Postoa forri vis est mriscpie reporta,” <fec. 

LtuTviias, De Nat. llcruin, 1282 — 1285. 

Early discoveries of human relics with extinct animals — Discoveries of 
Schinerling, etc. — Classilicaiion of stone implements — Paleolithic 
remains (juite distinct from neolithic — Hiatus between jialroolithic 
and neolithic deposits — Cataclysmic destruction ol palmolithic man. 

I NOW propose to oxamiiio another class of ovidenco forth- 
coining in Europe, but not in Siberia, which is very eloquent 
for our purpose, and wliicli is iu itself apparently overwhelm- 
ing, viz. that of man and his remains. Tliat man was the 
contemporary of the Mammoth and other extinct animals is 
now generally believed. It is not many years, however, 
since the autliorities wlio presided over the destinies of the 
Geological Society of London, the mother of modern geology, 
refused to entertain the notion. Now these same authorities 
not only universally accept what with our present lights is in 
fact so patent, but allowing the most ample reins to imagina- 
tion they are willing to permit the students of primaeval archaeo- 
logy to postulate millions of years and aeons, as if these 
postulates, in disturbing the older prejudices of mankind, 
did not demand the most rigid and complete proof, if 
they are to be treated as scientific bases of opinion. As 
a matter of fact, they are mere a 'priori obiter dicta 
pressed into the service of science in the wake of and to 
justify the fantastic premise that nature^s workshop has 
always contained precisely the same tools, and that its methods 
have always been precisely the same as those it patronizes 
now. In regard to the Mammoth age they are, I am con- 
vinced, a grotesque exaggeration. 

I propose to shoi’ily trace the growth of a rational theory 

Q 
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about early man. Augustus, according to Suetonius, searched 
the caves at Capri for human implements, arma heroum as 
he calls them. The Italian Mercati in the sixteenth century 
recognized flint weapons as the arms of antediluvian man. 

In the year 1700, Duke Eberhard Ludwig of Wurtemberg 
caused some excavations to be made in a supposed Roman 
oppidum at Cannstadt, near Stuttgard, where the remains 
of a human skull were found in the midst of a number of 
fossil animals. They lay in the lehra or loess associated 
with the bones of the Mammoth, bear, and hyasna. These 
fragments consisted of the frontal bone and a great portion of 
the right parietal. They were deposited in the Stuttgard 
Museum, and when recently examined the skull proved to 
have been of the so-called Naeanderthal type, dolicho-kephalic 
in shape, and with very simple unrcticulated sutures.' 

In 1715, L(*land mentioned in his Collectanea the discovery 
of an elephant near Gray^s Inn Lane, to which we have already 
referred. In the British Museum there is a flint implement 
of a spear-headed shape, which was found with the remains of 
this elephant. It is described in the old register as ^^No. 246. 
A British weapon, found with elephant^ s tooth, opposite to 
Black Mary’s, near Grayes Inn Lane. Conyers. It is a largo 
black flint, shaped into the figure of a spear’s point.” * 

Speaking of the ek^phant, to which this tooth belonged, 
Mr. Bagford, writing in 1715, ventures to suggest that 
it was brought over by the Emperor Claudius, and that 
it was killed in some fight by a Briton. ” For,” he says, 
^^not far from the place where it was found, a British 
weapon made of a flint lance like unto the head of a 
spear, fastened into a shaft of a good length, which was a 
weapon very common amongst the ancient Britons, was also 
dug up, they having not at that time the use of iron or brass, 
as the Romans had. This conjecture, perhaps, may seem odd 
to some ; but I am satisfied myself, having often viewed this 
flint weapon, which was once in the possession of that generous 
patron of learning, the Reverend and Very worthy Dr. Charlett, 
Master of University College, and is now preserved among the 
curious collections of Mr. John Kemp, from whence I have 

' Mortillet, Le Pr^historiqne, 236. 

^ Lubbock, Prehistoric Tiroes, 335. 
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thought fit to send you the exact form and bigness of it.’^* 
Accompanying this interesting note is an engraving of the flint 
weapon, which is in fact a very good example of a so-called 
palaeolithic axe. In 1797 some labourers found three similar 
implements associated with elephant remains at Hoxne in 
Suffolk. They were described by Frere in the Archaeologia 
for the year 1800, where two of them are figured. 

In 1774, Esper published the account of his researches in the 
cave of Gaylenreuth between Bayreuth and Nuremberg, where 
he found a human jaw and shoulder-blade, with remains of 
bears, hyaenas, &c.; and about 1 795 Rosenmiiller continued his 
researches, and in 1804, in his memoir on the cave bear, de- 
clared his conviction that human bones were found with 
those of the cave bear, cave tiger, Ac.** 

Between the years 1815 and 1823 a canal was cut through 
the loess from Maestricht to Ilocht. In cutting this the remains 
of a number of elephants, deer, 0 x 011 , &c., were found, and with 
them a human lower jaw which was described by Professor 
Crahay in a memoir read to the Maestricht Athenmiim in 
1823, and published in the Bulletin of the Belgian Academy 
in 1836. This jaw-bone still remains in the Leyden Museum. 

In 1818, M. Risso presented a memoir to the French 
Academy on the geology of Nice, He had dug out a large 
number of bones from some fissures there, many of which were 
sent to Cuvier. It is remarkable that notwithstanding the 
latter^s scepticism as to man having existed with the extinct 
animals, he should have said of a certain bone found among 
this debris of the extinct fauna, II est certain du moins 
que j^ai trouve dans le norabre uue portion de machoire hu- 
maine, enduite du meine vernis stalactique que les autres ; 
cependant il y en a parmi ces derniers que je ne puis rapporter 
a des especes connues,^' * 

Again, speaking of some deer’s bones pointing to a new 
variety, the same author says, " Ainsi, bien que ces dents ne 
soient enveloppes que de ce me me enduit terreux dans lequel 
j’en ai vu d’humaines, je ne puis m’empecher de les regarder 
comme provenant d’un animal inconnu.” ® 

Notwithstanding this evidence, Cuvier was too much tied to 

® Leland's Collectanea, ed, Hearne, i. Ixiv. 

Matcriaux, vol. xviii. 28, 29. ^ Oss. Foss, iv., 186. 

Q 2 


« Td. 190. 



228 


The Mammoth and the Flood. 


a ^priori views to surrender his opinion that man was not a 
contemporary of the extinct animals, and suggests a possible 
mixture of older and newer forms. M. E. Cartailhac, in a 
recent number of the Materiaux/^ justifies Cuvier’s repeated 
doubts on the subject in view of the unsatisfactory evidence 
alone accessible to him. 

Ill 1823, M. Ami Boue, of the Academy of Sciences of 
Vienna, took out with his own hani several bones of a human 
skeleton from the loess at Lahr, almost opposite Strasburgi 
near where the Sell utter falls into the Rhine. A femur, tibia, 
fibula, ribs, vertebne, metatarsals, and other bones were found, 
but no skull. They were lying in a horizontal position, but 
not as if they were parts of a corpse which had been buried 
there. M. Boue showed those bones to Cuvier, who pro- 
nounced them human, but was sceptical as to their having 
been found in the loess, a fact which M. Boue verified by 
a fresh examination of the ground in 1829. These bones 
were supposed to be lost, but are still in oxistenoe.^ M. Bouo 
made similar discoveries in the marly clay at Kroms, and in 
1829 published them in the Anuales des Sciences Naturelles,^^ 
vol, xviii.,^ together with discoveries made by Razouinofski at 
Baden near Vienna, of human skulls in connection with extinct 
animals.® 

In 1825, Dr. Buckland and Mr. McEnery discovered a flint 
implement in the cavern at Kent’s Hole in association with a 
rhinoceros tooth. The latter states that this is the first in- 
stance of the occurrence of British relics being noticed in this or 
any other cave.^^ This famous explorer speedily discovered more 
flint weapons, and tells us he found them in the stalagmite at 
all depths, and in contact with the fossil bones and their earthy 
matrix. He also found them in the cave earth itself, and con- 
cluded that they were distinctly of artificial origin.’^ “ Those 
from whom I have the misfortune to differ on this subject,'’ he 
says, are aware of the reserve and repugnance I long showed to 
admit their artificial origin ; the clearest evidence exhibited by 
the uniformity of their shape and fracture, and thus differing 
from natural flints, and their, I had almost said, identity with 

^ Lyell’B Antiquity of Man, 239 — 244, 

® Bull. Geol. Soc. France, i. 105. 

® Mortillet, ii. 239, 210, 
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the Mexican and Drnidical reliques determined my assent.*^ He 
also argues against Dr. Buckland, wholiad urged that they had 
found their way under the stalagmite subsequent to its forma- 
tion, thus ; ^‘Without stopping to dwell on the difficulty o£ 
ripping up a solid floor, which, notwithstanding the advantage 
of undermining and the exposure of its edges, still defies all 
our efforts, though commanding the apparatus of the quarry, I 
am bold to say that in no instance have 1 discovered breaches 
or openings in the floor, but one continuous plate of stalagmite 
diffused uniformly over the loam.’^ Notwithstanding this 
reasoning, he was apparently too much dominated by Dr. Buck- 
land’s authority to actually admit in terms that man was a 
contemporary of the extinct animals. 

In 1828, Touriial, who was in charge of the museum at 
Narboniie, published in the fifteenth volume of the Aunalos 
des Sciences Naturclles,” p. 348, the discovery of human bones 
and pottery with the remains of extinct animals in the cave of 
Bize (Ando), and M. Marcel do Serres declared the human 
bones to be in the same mineral condition as those of the 
associated mammals.^ 

The reported presence of pottery, however, as Sir John 
Lubbock and M. Mortillet suggest, qualifies the value of the 
evidence, since the pottery was no doubt of later date, but the 
doubt only rests on the care of the explorers. The following 
year M. Christol, in a memoir on human remains from the 
caverns of the Gard, published his discovery of human bones 
mixed with those of the hya3ua and rhinoceros in a cavern near 
Poudres. This cavern also contained pottery. Similar dis- 
coveries were made by M. Emilien Dumas in the cave of 
Souvignargues, near Sommieres (Gard), and by Doctor Pitore, 
at Fauzan, near Cesseras (Herault).® 

In 1829, Tournal, in a second paper, printed in the eighteenth 
volume of the Annales des Sciences Naturelles,^^ p. 244, pub- 
lished for the first time evidence that the bones of the extinct 
animals contained marl^ showing they had been worked by 
human tools. 

In 1833, M. Schmerling published a famous memoir en- 
titled Recherches sur les ossements fossiles decouvertes dans 
les cavernes de la province de hiegef with a volume of plates. 

* Mortillet, ii. 8, 9. * Id. 



230 


The Mammoth and the Flood. 

In this he showed that iu the Belg'iau caves the bones of 
man existed in precisely the same mineral condition as those 
of the Mammoth^ the rhinoceros antiquitatis, hya0na, and cave 
bear, the human remains of most frequent occurrence 
being teeth detached from the jaws, and carpal, metacarpal, 
tarsal, metatarsal and phalangial bones separated from the rest 
of the skeleton.’^ Some of the bones were rolled, others were 
on the contrary in natural juxtaposition and had all their 
most delicate epiphyses uninjured. In the cave at Engis the 
remains of three individuals were found ; the skull of one, a 
young person, being embedded by the side of a Mammoth's 
tooth. It was entire, but very fragile, and fell to pieces. 
Another skull, which was in better condition, was preserved, 
and has been the subject of a , great deal of polemical writing. 
It was buried five feet deep in a breccia, in which the tooth of 
a rhinoceros, several bones of a horse, and some of the reindeer, 
together with some ruminants, occurred. This famous skull is 
now preserved in the University of Liege. Human remains 
were found in other caves as well as that of Engis, and 
according to Sir Charles LyelFs very clear and admirable 
notice of the discoveries, ‘^speaking generally, it may be said, 
the human bones, where any were met with, occurred at all 
depths in the cave mud and gravel, sometimes above and 
sometimes below those of the bear, elephant, rhinoceros, 
hymna, &c. A few rude flint knives or flakes with a triangular 
section were also found by Schrnorling dispersed through 
the cave mud, and in the cave of Chokier, two and a half miles 
south-west of Liege, a polished and jointed needle-shaped bone 
with a hole pierced obliquely through it at the base, which was 
found in the same matrix as the remains of a rhinoceros. 
Another cut bone and several artificially-shaped flints were 
also found in the Engis cave near the human skulls before 
mentioned. Although the bones were only exceptionally 
found in the forty caverns explored by Schmerling, the worked 
flints were universally present, and none of theses he expressly 
urged, could have been subsequently introduced, being precisely 
in the same position as the remains of the accompanying 
animals.^^ And he very properly urged that the flints and cut 
bones supplied proofs of the contemporaneity of man quite as 
patent as the bones themselves. Schmerling was much 
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embarrassed to explain these facts. To him the presence of an 
elephant and a hymna meant the bringing of tropical conditions 
into Belgium, and as this was inadmissible, he argned that the 
remains must either have been drifted from a long distance or 
been washed out of other beds, a view entirely at issue with his 
published evidence; but these were, after all, very venial and 
very slight mistakes compared with his great and ever-to-be- 
remembered induction, the result of years of patient labour. 
^^11 est hors de douto que los ossemens humains ont ete 
ensevelis a la meme epoque et par la meme cause que ceux des 
restes des races eteintes.^^ 

It is a saddening commentary on these facts that it was nearly 
a quarter of a century before Schmerling^s results were accepted 
finally by the scientific world. It is true that Lyell, who passed 
through Liege and saw him in 1833, published an account of 
them in the first edition of his Principles of Geology, in 
1834, but ho rather put them in the shade. It is not every 
great man, however, who would have made the noble amends 
that this great Father in Israel,^^ who has taught us so much 
of what wo know, made in the following eloquent and even 
pathetic words. One positive fact, it will be said, attested by 
so competent a witness, ought to have outweighed any amount of 
negative testimony, previously accumulated, respecting the 
non-occurrence elsewhere of human remains in formations of 
the like antiquity. In reply, I can only plead that a discovery 
which seems to contradict the general tenor of previous in- 
vestigations is naturally received with much hesitation. To 
have undertaken in 1832, with a view of testing its truth, to 
follow the Belgian philosopher through every stage of his 
observations and proofs, would not have been an easy task 
even for one well skilled in geology and osteology. To be let 
down as Schmerling was, day after day, by a rope tied to a tree, 
so as to slide to the foot of the first opening of the Bngis cave, 
where the best preserved human skulls were found ; and, after 
thus gaining access to Jhe first subterranean gallery, to creep 
on all fours through a contracted passage to larger chambers, 
there to superintend by torchlight, week after week and year 
after year, the workmen who were breaking through the 
stalagmitic crust as hard as marble, in order to remove piece 
by piece the underlying bone breccia nearly as hard ; to stand 
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for hours with one’s feet in the mud, and with water drippin^y 
from the roof on one’s head, in order to mark the position a;nd. 
guard against the loss of each single bone of a skeleton ; and. 
at length after finding leisure, strength, and courage for all 
these operations, to look forward, as the fruits of one^s labour, 
to the publication of unwelcome intelligence, opposed to the 
prepossessions of the scientific as well as of the unscientific 
public j when these circumstances are taken into account, we 
need scarcely wonder, not only that a passing traveller failed 
to stop and scrutinize the evidence, but that a quarter of a 
century should have elapsed before even the neighbouring 
professors of the University of Liege came forth to vindicate 
the truthfulness of their indefatigable and clear-sighted coun- 
tryman/^ * It must have been a chivalrous instinct to put his 
old friend’s conclusions beyond the reach of doubt, which 
prompted Lyell in 1860 to revisit the caverns near.Liege, most 
of which had been meantime destroyed, and to complete the 
exploration of that of Engihoul, which still remained com- 
paratively intact. Breaking through the stalagmitic floor 
bones and teeth of the cave bear and other animals which 
Schmerling had described were speedily discovered, and at 
length, after several ’weeks’ digging, Lyell’s companion. Pro- 
fessor Malaise of Liege, found three fragments of a human 
skull and two perfect lower jaws with teeth, all associated 
in such a manner with the bones of bears, large pachyderms 
and ruminants, and so precisely resembling these in colour 
and state of preservation, as to leave no doubt in his mind that 
man was contemporary with the extinct animals/ 

In 1835 M. Marcel de Serres issued his well-known and 
admirable " Essai sur les oavernes a ossemens.’^ In this essay 
he published opinions which unfortunately he afterwards 
modified, but which were far in advance of his time. Having 
referred to eighteen difierent places where remains of man or 
products of his industry had been found with the remains of 
extinct animals, he says ; " II parait jdonc bicn etabli, soil 
d’apres ces faits, soit d’apres ceux que nous avons enumeres 
dans nos difierents travaux, que Phomme a 6te contemporain 
des especes perdues, disseminees avec ses debris, dans certaines 


* Lyell, Antiquity of Man, 65—72. 


^ Id. 72. 
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dos cavernes a ossemens de rEurope.’^ ® Again : L’on no 
doit pas enfin perdre de vue, qu^un assez grand nombre de 
CMvites sou terrain os, offrent a la fois des ossemens huraains et 
des produits de notre industrie. Cette double circonstance, 
aujourd’hui bien constatee^ demontre, que la dispersion des 
lirnons a ossemens a eu lieu non seulement apres ^apparition de 
rhomme, mais meme apres I’invention des arts, du moins apres 
Celle des arts les plus grossiors et les plus necessaires a notre 
existence/’ ® These views of man’s antiquity met with fierce 
opposition from theologians, who are naturally conservative ; 
but they met with oven more irritating treatment from scientific 
men. In 1840 Mr. Godwin-Austen read a paper before the 
Geological Society of London on the Geology of South-east 
Devonshire, and in his description of Kent’s Hole says : Human 
remains and works of art, such as arrow-heads and knives of 
flint, occur in all parts of the cave and throughout the entire 
thickness of the clay, and no distinction founded on condition, 
distribution, or relative position can be observed whereby the 
human can bo separated from the other reliquiae, which 
included bones of the elephant, rhinoceros, ox, deer, horse, bear, 
hjmna, and a feline animal of large size.” “ The value of 
such a statement must rest on the care with which a collector 
may have explored. I must therefore state that my own 
researches were constantly conducted in parts of the cave which 
had never been disturbed, and in every instance the bones were 
procured from beneath a thick covering of stalagmite ; so far, 
then, the bones and works of man must have been introduced 
into the cave before the flooring of stalagmite had been 
formed.” 

These statements were virtually ignored, while, says Sir 
John Lubbock, the very similar assertions made by Mr. 
Vivian in a paper read before the Geological Society, yvere 
considered so improbable that the memoir containing them was 
not published.^ 

They have been, of course, fully confirmed by the more recent 
and elaborate examination of Kent’s Hole, made under the 
superintendence of Mr, Pengelly and others. On the 2 1th of 
November, 1844, M. Aymard, Secretary of the Academical 

5 Op. cit. 179, 180. ® Id. 199. 

^ Lubbock, Prehistoric Times, 2iid ed. p. 309, 
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Society of Le Puy, read before the Geological Society of France 
an account of the discovery of human remains, including a 
frontal and some other bones of the skull both of an adult and 
a young individual, also a radius, some lumbar vertebrae and 
metatarsal bones, which he had discovered embedded in 
volcanic tufa at Denise, in the commune of Espaly and the 
department of Haute Loire. These remains were deposited in 
the museum of Le Puy. They have been the subject of a 
great deal of research and controversy, and LyeH especially 
devoted his critical skill to elucidating them, and concluded 
that the tufas in question, proving that the volcanoes of Le 
Puy were active during the human period, were contemporary 
with the lower and other deposits containing Mammoth 
remains.® 

Wo have now reached a turning point in this inquiry. 
Hitherto the discovery of human remains with the debris of 
extinct animals had been treated with scepticism and oven 
cionttimely by scientific men, who were largely dominated by 
the very emphatic opinion of so deservedly esteemed a judge as 
Cuvier. The question was now to bo put absolutely at rest. 
Between the years 1810 and 1846, M. Boucher de Perthes 
discovered in the so-called Quaternary gravels of the valley of'tho 
Somme at Abbeville a large series of flint implements, which he 
urged were of undoubted human origin, and which he describe 1 
in his work entitled De IHndustrie Primitive, ou les Arts et 
leur Origine,’^ and later in his more elaborate work, Antiquites 
Celtiques et Autediluviennes.” These discoveries aroused small 
attention until Dr. Falconer, passing through Abbeville in 
1859, induced Professor Prestwich and Mr. John Evans to 
critically examine the remains and their provenance. The 
reports they published in the Philosophical Transactions of the 
Royal Society, and in the Archaeologia in 1860, completely 
settled the critical points that these flint objects were really of 
human origin, and that they dated from the period when the 
Mammoth and his companions were still living. The matured 
opinions of such excellent judges hardly needed confirmation 
on points on which their experience was supreme ; but they 
were amply confirmed by other inquirers, including among our 
own countrymen Messrs. Godwin- Austen, J. W. Flower, and 

® Mortillet, op. cit. 12, 13. Lyell, Antiquity of Man, 228—233. 
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R. W. Mylne ; Sir John Lubbock, Professor Busk, and Captain 
Gal ton ; Sir Roderick Murchison, Professors Henslow, Ramsay, 
and Rogers; Messrs. H. Christy, Rupert Jones, James Wyatt, 
&c. ; and in France the distinguished names of Quatrefages, 
Lartet, Collomb, Hebert de Verneuil, and G. Pouchet.® 

These discoveries in the Somme valley were speedily followed 
by similar discoveries elsewhere, so numerous and so general 
that no fact is probably now more generally recognized and 
accepted than that man was contemporary with the extinct 
animals. It is no part of my plan to describe these subsequent 
discoveries, and I will limit myself to a mere reference to the 
most important of all, namely the famous researches of MM. 
Lartet and Christy in the caverns of the Dordogne. In these 
caves evidence of the contemporaneity of man and the extinct 
animals was not only abundant, but direct. Reindeer and otlior 
bones were found split to obtain the marrow ; bones and pieces 
of horn were found artificially cut, and in numerous cases 
elaborately fashioned into implements, needles, awls, harpoons, 
arrow-heads, &c., &c., and these mixed with a great variety of 
flint instruments; but the most interesting of all were certain 
pieces of bone with representations on them of the animals 
themselves, scratched in life-like and vigorous outline, among 
them being figures of the horse, reindeer, ibex, bison, and 
especially of the Mammoth itself. 

These are, of course, exceedingly elementary facts, and 
are so widely familiar that there is no necessity to enlarge 
upon them, and the position that man was contemporary with 
the Mammoth and its companions is one of the most widely 
recognized- postulates of archaeology. 

When the fact of man^s co-existence with the extinct 
animals had been completely ascertained, the next step that 
was taken was in a somewhat different direction. That man 
in primaeval times in Northern Europe used stone forhis weapons 
and tools, that stone for these purposes was displaced by bronze, 
and bronze by iron, was a very ingenious and sound gene- 
ralization of the Swedish antiquary, Nillsen, and the division 
of early remains in certain localities into those of the stone, 
bronze, and iron age was rapidly accepted. When stone 
weapons and tools were found with the extinct animals, it was 

® Lubbock, Pre-historic Times, 334. 
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seen that the stone age must be greatly extended in time, but 
it was further very soon seen that the stone implements could 
be divided into two distinct types: that the weapons and 
tools found with the extinct animals could bo defined by their 
forms from those occurring in deposits where the extinct animals 
are not found, a peculiar facies characterizing each group. 
It was Sir John Lubbock who first introduced a new and very 
useful nomenclature to distinguish these two classes of re- 
mains. The older tools and weapons he called palaeolithic, and 
he described the age in which they prevailed as the palaeolithic 
ago, while the newer remains were styled neolithic, and the 
period they distinguished, the neolithic age. 

The distinction between the two consisted mainly in the 
fact that, while the former were characterized by being chipped 
into shape and never showed traces of polishing, the latter, in 
many cases, showed such traces. Thus Sir John Lubbock 
w^rites in 1809: ^^We may safely estimate that five thousand 
(implements) at least have been already found in the drift 
gravels of England and France, and of this large number 
there is not one which shows a trace of polishing or grinding; 
while we know that the reverse was almost always the case 
with the celts of the later stone period. It is true that the 
latter is not an invariable rule ; thus in Denmark there are 
two forms of so-called ^ axes ’ which are left rough, namely, 
the small triangular axes of the Kjokkonmoddings, which are 
invariably so, and the large square-sided axes, with which this 
is often the case. But those two forms of implements resemble 
in no other way those which are found in the drift, and could 
not for a moment be mistaken for them. It is not going too 
far to say, that there is not a single well-authenticated in- 
stance of a ^ celt ^ being found in the drift, or of an implement 
of the drift type being discovered either in a tumulus or 
associated with remains of the later stone age.”* 

Dr. J. Evans, facile princeps on such a topic, says virtually 
the same thing. Speaking of the palajolithic implements, he 
says : “ A glance at the figures will at once show how different 
in character they are as a whole from those of the surface or 
neolithic period, excepting, of course, mere fiakes and imple- 
ments made from them and simple blocks and hammer stones. 

* Lubbock, Prehistoric Times, 346, 347. 
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So far as wo at present know, not a single implement from the 
river drift lias been sharpened by grinding or polishing, 
though, of course, it would be unsafe to say such a process 
was unknown at the time when they were in use. With regard 
to the unpolished implements of the neolithic period, which 
most nearly approach those of the palaeolithic form, it will as a 
rule be found that the former are intended for cutting at the 
broader end, and the latter at the narrower or more pointed 
end. Even in the nature of the chipping a practised observer 
will, in most instances, discern a difference. . . . The difference 
is such that, though possibly a single specimen might pass 
muster as of paloBolithic form, yet a group of three or four 
would at once strike an experienced eye as presenting other 
characteristics. . . . Granting that exceptional instances of 
resemblance can be found, there is no one who can deny that 
the general facies of a collection of implements from the river 
gravels and one from the surface is totally and entirely 
distinct.’^ * 

S])cakiiig on this subject, M. Dupont remarks that out of 
32,000 worked flints which ho had discovered in the yellow 
day with stones in the caverns of the Lesse, not one was 
polished,, none showed traces of having been prepared for being 
polished by facetting the edge (transformer en biseau les bords 
d'un silex taille). On the other hand, among the worked 
flints found above this deposit a large number were either 
polished or facetted (ou taille en biseau).® 

Having thus discriminated the palaeolithic from the neolithic 
flint implements, attempts were next made to again classify the 
former, not into various forms for purposes of study, but into 
classes supposed to represent successive stages in the develop- 
ment of the palaeolithic age itself, the implements being thus 
treated as a kind of rude calendar of palaeolithic times. The 
earliest classification of this kind known to me was that in 
which the remains from the river gravels were discriminated 
from those in the caves. This was plausibly supported by the 
absence from the former^deposits of objects made of bone and 
even of the more delicate stone implements. This classifica- 

2 Ancient Stone Implements, 568, 569. 

® Dnpont, Etude sur le Terrain Qnaternaire dcs Yallees de la Meuse 
et de la Lcsso dans la Province de ^^amur, 49. 
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tion cannot, in the view of the most experienced students, 
be sustained. The absence of bone objects from the rivcir 
gravels is easily explained by the fact that the conditions of 
decay are very different in a gravel-bed to what they are in a 
mass of cave-earth sealed in by stalagmite ; in a gravel bed only 
the larger and more tough bones could survive; the more delicate 
and fragile ones, including those shaped into needles, axes, &c., 
having decayed. In regard to the absence of the smaller stone 
objects, M r. John Evans has some pertinent remarks. When,’' 
ho says, “ they were human habitations, the caves seem to have 
been under more favourable conditions, both for the reception 
and the preservation of a larger proportion of the smaller forms 
of instruments than the river-drifts ; but their comparative 
scarcity in the collections formed from the latter is also, no 
doubt, partly due to the difficulty in finding such minute objects 
when embedded in a mass of gravel, even had they remained 
uninjured in the course of its deposition. On the other hand, 
the rarit y of the larger forms of implements in the cave deposits 
app(^ars to bo duo to these instruments having been mainly used 
for what may be termed ^out-of-doors’ purposes."^ 

It was M. de Mortillet who, basing his arguments on their 
shape, first proposed a classification of the palaeolithic imple- 
ments, marking, as he argued, their relative age. He sejia- 
rated them into such as have a certain resemblance to 
an almond, or rather, to use his own expressive simile, to a 
cat's tongue, which are chipped on both sides, and were perlraj)s 
used without handles. These he describes as of the type of St. 
Acheul. The other class, comprising implements chipped only 
on one side, and generally detached from the matrix by a 
clean cut, and flakes more or less great, also presenting a 
single plane of cleavage on one side — he describes as of the 
style of Le Moiistier. The former he claims to abound at St. 
Acheul, Abbeville, tod Theune (Somme), Sotteville and Itoueu 
(Seine Inferieure), and Vaudrecour (Pas de Calais), on the 
high plateaus of Beaumont (Vienne) and Telly (Allier) ; at 
Ganterie (Cotes du Nord), and on tlie lateral terraces of the 
valleys of the Saune and the Ceillonne (Haute Garonne), they 
are made of quartzite instead of flint. The Le Moustier type he 
claims as chiefly abounding in the caves of La Martiniere and 

^ Evans, Stone Implements, 426, 427. 
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VErmitage (Vienne), de la Mere Grand (Saone et Loire), de 
Brioux (Vauclnse), de Neron (Ardeche), tlie famous site of 
Coeuvres (Aisne), the fissures of Genay and Menetreux le 
Pitois (Cote d^Or), and the deposit of Chez Pourrez a Brive 
(Correze). In addition to these two main classes, M. de 
Mortillet has discriminated two other and later ones. Oue 
he has named Solutrien. This he characterizes by a class of 
weapons showing a more elaborate finish, more delicate chip- 
ping, and more definite shape, approaching somewhat the 
neolithic forms. They are generally shaped after the fashion of 
long laurel-leaves. Laugerie Haute, Solutre (Saone et Loire), 
]3adegoul et St. Martin d^Ericilend (Dordogne) comprise all the 
stations of this period which our author allows. Tlie last period, 
which he calls Magdalcnien, was marked by an abundance of 
firticl(?s of bone and stags’-horn, in addition to those made of 
flint, the flint implements showing a decadence from the pre- 
vious type, and consisting chiefly of flakes, serving as knives, 
saw«, files, awls, &c. Engraving and sculpture also prevailed. 
The remains of this period he claims as being very cosmopo- 
litan, and as occurring at La Madeleine, on the banks of the 
Vesere (Dordogne), Los Eyzies and Laugerie Basse (Dordogne), 
Bruniquel (Tarn ct Garonne), Mussat (Ariege), Montrejean 
(Haute Garonne), Auransan (Hautes Pyrenees), Murceint (Lot), 
Les Morts, Champs, and Puy de Lacan (Correze), Le Plucard 
(Charento), Arcy ( Voiine), Saleve (Haute Savoie), Le Sie ( Vaud), 
]3aousse Rousse (Yontiiniglia), Furfooz (Dinaiit), and Schussen- 
riod in Wurteinberg/ 

There is no more treacherous guide than rude imple- 
ments which are found in different localities, when accepted 
as tests of chronology. Wo know so little of pleistocene man, 
of his race affinities or his tastes, that even if such a separation 
as M. Mortillet urges were supporbjd by a large class of other 
evidence, paheontological and otherwise, which it is not, we 
should greatly hesitate to accept it as in any way pointing a 
chronological moral. 

lam not going to disptite that during the long pleistocene 
age there was a progression or change in the character of 
human handiwork. This would be contrary to all analogy. 
Such a progress there probably was, although slow and diflicult. 

•’ Comptc Rendu, Int. Cong. Arch. Brussels, 436 — liO. 
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As M. Boucher de Perthes well argues, savages are very con- 
servative in such matters \ but I do not think the evidence is 
forthcoming which would warrant our division of the pleistocene 
age along the lines pointed out by M. de Mortillet. His 
various types are not only found mixed together, but when 
tested by the accompanying remains of mammals, offer results 
quite incongruous with his classification; thus : — 

^J'he Abbe Bourgeois and Mr. A. Franks both urged, when 
M. de Mortillet’s well-known paper was read, that his various 
types wore often found together; and this is in pai’t admitted 
by himself. He says the type of St. Acheul is not the only type 
found there, but it is the prevailing type.® He says further of 
the low-level sites where Le Moustier implements have occurred, 
Dans co genre de gisements, il y a souvent melange et incer- 
titude.^^^ And in order to meet the difficulties of the position 
he urges that il y a eu de iiombreux remaniemeiits anciens 
qui out souvent mele les deux epoques vraiment quaternaires 
Aeheulieii et Mousterien.*^ ® 

M. Arcolin, in describing the contents of the caverns in the 
Rhone valley, anl that of the Upper Saone, tells us iluit 
in the Cave of Soyons the Mammoth, R, and 

hyiena occurred with the reindeer, and with implements of the 
Le Moustier type alone, not a single specimen of the form of 
St. Acheul having been found there. In that of Germiller, 
where these animals also occur together, the two forms of 
implements were mixed in the proportion of nineteen of St. 
Acheul to nine of Le Moustier. In that of Rully, the marmot anil 
the reindeer occurred with the Mammoth, the hyaena, and the 
cave-tiger ; all three animals of the supposed older fauna, yet 
here again he got implements of the Le Moust ier type only. At 
Solutre Inferieure, with the same animals ho got implements 
of both types mixed. 

The palaeolithic men who lived in the province of Na'.nur used 
implements of the Le Moustier and Magdalenien type ; those 
of the valley of Mesvin, in Haiuault, of the St. Acheul type ; 
yet both sets of implements are found with the Mammoth and 
h is companions. Again, at Mont Dol, in Brittany, M. Hamy dis- 
covered an immense number of implements of the Le Moustier 


® Compte Rendu, Int. Cong. Arch. Brussels, 4il. 
7 Id. 437. « Id. 419. 
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type, and not a single one of the type of St. Acheul ; and yet 
the animals found at Mont Dol are of postulated older type, 
namely, the Mammoth, the iJAinoceros aniiquitatis, t\iQ cave- tiger, 
&c.* The same thing has been noticed at Ilford, where the 
supposed older fauna, including the Elephas antiquus and the 
Rhinoceros Merchii have occurred with the class of stone 
weapons classed as of later date. 

If the several classes of implements had been found generally 
super-imposed in successive strata, and in a definite order, as 
the neolithic remains are over the palaeolithic ones, this would 
compel us to accept them as evidence of succession ; but this is 
just the critical kind of evidence which we need. At present 
the problem is somewhat like that which meets us in Scan- 
dinavia in neolithic times, where we have two classes of axes — 
one with a somewhat triangular outline more or less pointed 
at one end, and another with rectangular outlines. The two 
classes may point to two different kinds of tools, to two 
different tribes of men, to two different schools of workpeople. 
The Indians of the Coppermine Eiver and the Esquimaux 
are in actual contact along a long frontier, and have been 
so for an indefinitely long period, and yet their tools and 
weapons are entirely separate and distinct. It is not at a, 11 
improbable that the stone men who lived in the open, and the 
stone men who were troglodytes, were also two different folk in 
many respects, just as it seems likely that in later times the 
fishing folk of the kitchen- middens and the hunter folk of the 
interior parts of Scandinavia were most probably different. 

I cannot therefore find any really satisfactory warrant for 
M. Mortillet^s chronological system as applied to the rude 
stone implements. I rather take it, if it means anything, to 
discriminate the people living in the open, as in the Seine and 
Somme valleys, and the cave-men who lived at Lo Moustier, 
&c. 

While I cannot agree with his reasoning, I cannot, at the 
same time, avoid expressing my admiration for his modesty 
and reserve ; both alike worthy of one who has done so much 
to illustrate prehistoric times, when he says : Ma classifica- 
tion n^est pas un cadre fixe et rigide, dans lequel doivent 
f orc^ment s’encastrer toutes les donnees de la science. Elle n’a 

® Compte Eendu, Stockholm, 271, 128. 
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pas si hautes pretentions, qui, du reste, ne sauraient se justifier. 
II faut simplement la considerer comme un meuble a tiroirs 
dans leqiiel se placent facilement et commodement a des 
niveaux differents tons les faits et toutes les observations.” ^ 
Putting aside these polemics, let us revert to the distinction 
between the remains of palasolithic and of neolithic man— a dis- 
tinction universally admitted. We have hitherto used argu- 
ments based only on the shapes, &c., of implements, in which 
it is natural that a superficial resemblance should sometimes 
occur v/hen the material is so intractable and hard to work as 
flint j blit the case is immensely strengthened when we turn 
from the flint weapons to the contemporary objects made of 
boiK^, &c. '^Fakc such specialized objects as the bone harpoons, 
and the objects once known as batons of office, and now 
gcmerally recognized as arrow-straigh tenors, where can we find 
anything siinihir to these in neolithic times ? The gap seems 
to bo quite complete when we view this class of object. Again, 
take what is perhaps the best of all tests of race, viz. one 
di'pendout upon psychological grounds — take the artistic sense. 
Among the remains from pleistocene times we have a consider- 
able series exhibiting drawings of animals, &c., showing no 
mean skill. These have been found in France, in Germany, 
and in Belgium. Where have wo traces of such art among 
the neolithic remains ? They are not to be found, any more 
than the drawings which so characterize Esquimaux objects 
are to bo found among their neighbours, the Indians of the 
Mackenzie Kiver, between whom and themselves there is 
such a notable gap. 

In regard to this, M. de Mortillet cites a largo number of 
places where sculptures, engravings, &c., have occurred in 
remains from pleistocene times, and he describes the art they 
show as simple and naive, but true enough to enable us to 
distinguish exactly what was meant by the artist. The next 
period of which we know such details, thanks to the Lake 
Dwellings, &c., shows virtually a complete absence of such a 
faculty, for, as M. Mortillet says, wo cannot dignify with the 
name of art the ornamentation of rude pottery with mere lines 
and dots. Some of the dolmens present us with isolated lines 


^ Lc Preliistoriqiic, 448. 
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or dots arranged in a bizarre fashion; but these rude efforts 
are not art. The dolmen of Gavr’inis (Morbihan) is the most 
ornamented of any in this way. But what do we find ? Re- 
presentations of several stone hatchets — one with a handle.^^ ’ 
There are a few insignificant sculptures elsewhere, and this is 
all. It is most clear, therefore, that the artistic sentiment so 
developed in the earlier period is wanting in the later. 

M. Dupont says that all subsequent investigations have sup- 
ported the view first enunciated by Lartet, that the culture of 
the later stone period could not be derived from that of the 
earlier. There is, in Franco, a very distinct hiatus between 
the industry of the troglodytes who were contemporary witli 
the reindeer, and the people who used polished tools. This 
view, he says, has been amply confirmed by M. Mortillot, who 
has also shown it on stratigraphical grounds, and is further 
confirmed by his own researches in Belgium. 

He concludes thus : — Cos deux genres d’industrie restent 
distincts, sans qu^on ait pu constater de filiation entro eux, et 
Tart de polir le silex, dont rapparition est accompagnee d^ino 
serie d^ instruments etrangers aux troglodytes, ]:)iirait evidem- 
nieiit avoir pris iiaissaiice, dans TEurope occidentale, sous une 
influence tout autre que les progres des peuplades qui choisis- 
saient les caverncs pour demeures.*^ ^ 

He pronounces in the same way on an earlier page, and 
declares it to be impossible to deduce by a process of develop- 
ment the instruments of the later age from those of the 
troglodytes, adding further an interesting fact that while the 
latter are always made from flint which was brought from a 
distance provenant toujours des locality champeuoises the 
former used flint from the cretaceous beds of Hainault.^ 

M. Dupont uses another shrewd argument when he con- 
trasts the habits of the paheolithic and neolithic races in regard 
to habitat. The former were distinctly cave-dwellers; the 
latter, on the contrary, lived on rudely fortified heights, 
and only occasionally in caves, which they used, however, 
sometimes for burials. Out of fourteen caverns which he 
explored in 1864 and 1865 on the Meuse and the Lesso, only 
one contained traces of neolithic man, and he concludes his 

2 Compte Rendu, Int. Cong. Arch., Brussels, 418, ttO. 
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argument with the words, Je pense que ces considerations 
demontrent bien que, dans la partie de la province de Namur 
oil ces observations ont ete faites, une grande ligne de demar- 
cation s6pare les deux &ges du renne et de la pierre polie/^ * 
Elsewhere he says, Cet habitat etablit un tel contraste entre 
les deux populations, que je ne sais s’il ne les characterise pas 
autant que le travail du silex lui-mSme/^ * 

A very remarkable contrast between the two stone periods 
is afforded when we turn to the animal remains that occur with 
each. In the one case we have no domesticated animals, while 
in the other they abound. 

A curious and interesting induction has been made by cer- 
tain inquirers to show from the bones whether the animals 
were domesticated or were hunted wild. In the case of the 
undoubtedly wild animals, such as the bear, the stag, &c., we 
only find in the caverns occupied by man portions of the skull 
and of the limbs, broken purposely. The bones of the thorax, 
and notably the vertebrae, are wanting. The conclusion, as 
M. Dupont says, is inevitable. We have here the ordinary 
custom of hunters exemplified, which consists in cutting up the 
game on the spot where it is killed, carrying off to the distant 
cavern the desirable portions, and leaving the rest behind. 
Now, says the same author, when we examine the remains from 
the caverns, of the animals which might have been domesticated, 
such as the ox, horse, reindeer, boar, goat, &c , and find the 
same rule apply, we are •constrained to conclude, as M. Dupont 
does of his own researches, Les depouilles de ces especes ren- 
contr^es dans nos cavernes provenaient d'animaux tues a 
la chasse, par consequent non d’animaux domestiques, mais 
d^animaux sauvages.^^ And this universally. 

In neolithic times we find an entirely different state of 
things. 

In the kitchen-middens M. Steenstrup has shown that man 
had at least one domesticated animal with him, namely the 
dog, since the bones of birds, &c., fqund there are gnawed 
precisely as dogs gnaw them now. In the Lake Dwellings we 
have evidence collected most ingeniously by M. Riitimeyer to 
show that the animals were largely domesticated, and had been 

* Compte Eendu, Int. Cong. Arch., Brussels, 60. 
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so for some time. He bases his conclusions (1) on the number 
of individual animals discovered in the stations^ and also on the 
presence of their dung ; (2) the relative proportion of young 
animals and adults, the absence or presence of very old 
animals among the kinds used for food, the traces of a long 
indirect selection which diminished the defensive organs which 
it was man^s interest to reduce, and the texture and muscular 
attachment of the bones. 

Professor Dawkins has done much to discriminate sharply 
the fauna of pleistocene times from that of the succeeding age, 
and to show the complete absence of domestic mammals from 
the former. The reputed presence of their remains,*^ he says, 
with those of the pleistocene mammals is due in all the cases 
which I have examined in France and Britain, to a confusion 
between distinct strata in the same cave or river deposit. . . . 
None of the domesticated animals have been recorded from any 
carefully explored strata of that age (i.e. the pleistocene age) in 
any part of Europe.^^ The following late pleistocene species 
were unknown in Britain in the prehistoric age (i.e. the 
neolithic age) : Glutton, spotted hymna, panther, lion, lynx, 
Vdis Gaffer, musk sheep, bison, hippopotamus, lemming, 
pouched marmot, tailless hare, Lepus diluviamu, Arvicola 
Gulielmi, cave bear, Ithinoceros hemitcechus, R. tichorhinus, E. 
antujuus, Mammoth. . . . The sharp line of demarcation exists 
between the two faunas on the continent. The panther, Folis 
Gaffer, lynx, spotted hyaena, musk sheep, hippopotamus, and 
the extinct group disappeared. The African elephant forsook 
Spain and Sicily, the striped hyaena the south of France before 
the prehistoric period; while the Elephas meridlonalis and 
pigmy hippopotamus of Sicily, and the pigmy elephant and 
gigantic dormouse of Malta, became extinct. Speaking in 
general terms, the wild fauna of Europe, as we have it now, 
dates from the beginning of the prehistoric age, and consists 
merely of those animals which were able to survive the changes 
by which their pleistocene congeners were banished or de- 
stroyed. The arrival of the domestic animals under the care of 
man in the neolithic age, and their extension over the whole of 
Europe in a wild or semi-wild state, coupled with the dis- 
appearance of the wild species mentioned above, constitutes a 
change in the mammal life at least as important as any of those 
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which define the miocene from the pliocene, or the pliocene 
from the pleistocene periods/^ ^ 

At all points, therefore, the evidence is complete that man 
and his companions in the Mammoth age diSered completely 
from man in the succeeding period ; differed in habits, in 
tastes, in art, and in the animals which were his companions. 
This difierence is everywhere acknowledged, and it does not 
carry us far. What is much more important is the startling fact 
that the two sets of men, their remains, and their animal com- 
panions, are sharply and definitely separated by a complete gap. 
There is nowhere on record a well-certified instance in either 
the Europasian or the Mediterranean region in which the 
remains have been found mixed. Upon this subject there is a 
concurrence of opinion among the best judges. I will quote 
the views of some. 

Dr Garrigou says emphatically that in the 252 caverns 
which he explored he always found the two periods strati- 
graphically separated ; the palaeolithic objects were always found 
with the old fauna and the neolithic ones with the more recent 
one.® 

M. de Cartailhac says : In the south and south-west of 
France, the abyss which separates the age of chipped from that 
of polished stone is well marked. The oaverns, and possibly 
the country itself, were temporarily deprived of inhabitants. 
The new people was a pastoral race. There is no analogy, no 
point of contact between them and their predecessors of tho 
reindeer age. It was they (i.e. the Neolithic people) who for 
the first time introduced pottery.’^ M. Cartailhac considers 
those cases where a few small fragments have occurred as 
the effect of disturbance. When once the art of making 
pottery was known, it was no doubt made very largely. It 
is incredible to suppose that a people having this precious 
heritage should leave no traces of it, save one or two pieces in 
a deposit.® 

M. de Mortillet says that between {he Magdalenian (pleis- 
tocene) and the Eobenhausen (neolithic) there is a wide and 
profound lacuna, a great hiatus, a complete transformation. 

^ Dawkins, Cave-hunting, 266, 267. 
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With the former disappear the quaternary animals, the groat 
bear, Mammoth, the megaceros; with it migrated northwards 
the reindeer, glutton, and musk- sheep ; and towards the moun- 
tains, the chamois, ibex, and marmot. With the latter there 
appeared not only polished stone implements, but also pottery, 
monuments, dolmens and menhirs, domestic animals and agri- 
culture ; a very complete change.^ 

Again he says : Up to now we have seen the different 
periods pass gradually into one another by a process of gradual 
development. This is no longer the case when we* pass from 
the Magdalenian, the last of the geological stages, to the 
Kobenhausen, the first stage of the present state of things. 
Between these two there is a complete difference, an undoubted 
revolution.^' * In addition to some of the proofs already cited, 
he says that in the former period we have a uniform type of 
man ; in the latter, one showing great diversity. In the former, 
a nomadic population ; in the latter a sedentary one. In the 
former, a race of hunters and fishermen, without agriculture ; 
in the latter, agriculture well developed. In the former, no 
monuments and no traces of sepulture ; in the latter, abundance 
ofboth.’^* 

In many caves we have a layer of barren loam, marking the 
gap between the two periods. M. de Mortillet has pointed out 
how, in the cavern of Placard, at Vilhonneur, there is a stratum 
of earth seventy centimetres in depth, and void of archaeological 
or ancient remains lying between deposits of the two epochs. 
At Laugerie Haute is a similar sterile bed one metre thirty 
inches in depth. In the cave called de la Vache^^ (Ariego) 
there is abed of stalagmite between the two periods, attaining 
in certain places a thickness of forty-five centimetres.^ 

A very striking piece of evidence in regard to the gap we are 
arguing about is deduciblo from the history of the horse. 
The horse has a versatile constitution and lives equally well in 
Arabia and on the river Lena in Siberia. Now it is a very 
remarkable fact that yheroas its remains abound profusely 
in the pleistocene beds, and constitute a large portion of 
the remains found in certain caverns occupied by man, or 

’ Compto Eendu, Int. Cong, Arch. Brussels, 411. 
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on the other hand by hysDnas, the remains of horses 
occur most sparingly in the succeeding period. In Belgium, 
M. Dupont says, there is a total absence of remains of 
horses in the caves containing neolithic implements. This 
conclusion is confirmed by the researches in France and 
Switzerland. M. Garrigou has drawn attention to the 
rarity, if not utter absence of the horse from the Pyrenean 
caves of the neolithic period, and has contrasted it in this 
respect with the earlier age. M. Zawisza has made the same 
observation in regard to the Polish caverns. M. Desor has 
shown that in the neolithic lake-dwellings of the stone age 
the horse remains are so scarce that they are treated as acci- 
dentally there by him. On the other hand, they abound in 
the lake-dwellings of the later bronze age. The horse has 
not occurred in the kitchen-middens. In England, Sir John 
Lubbock says, the horse was very scarce, if not unknown, 
in the neolithic age, while it abounds in Kent’s Hole, the 
Thames Valley deposits, &c. These facts can, it seems to 
me, as it seemed to M. Dupont, only be accounted for by the 
complete extermination of the horse of quarternary times, and 
its reintroduction in a domesticated form by the people who 
brought in a later culture, and this is confirmed in an im- 
pressive way by what wo know of Northern Africa and of 
America. In Algeria the horse existed in pleistocene times, 
and existed in a peculiar form. Yet it is curious that it no- 
where occurs on the Egyptian monuments of the older and 
middle empire, and first appears with the Shepherd dynasty, 
who doubtless introduced it. America is still more eloquent 
on this point, as we shall see in a later chapter, for, although 
the horse existed in countless numbers both in North and 
South America, in pleistocene times, it was completely extinct 
there when the country was discovered by the Spaniards. 
We cannot resist the inference, therefore, that there is a great 
gulf between the earlier and later ages of the stone men 
marked by some active cause which completely extinguished 
the European horse. The hiatus is most completely proved 
also by the remains of human art. 

No one has more emphatically and more convincingly argued 
in favour of this gap than Mr. James Geikie, and I feel bound 
to quote some phrases from his books, which, however 
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I may differ from some of his conclusions, are monu- 
ments of patient research. We can trace/^ he says, a 
gradual passage from neolithic times into the succeeding 
bronze age, but no such transition has yet been detected 
between the relics of the new and the old stone periods. . . . 
The implements of the one period are never found commingled 
with those of the other, nor do the characteristic faunas of the 
two ages ever occur together in one and the same undisturbed 
deposit.^^ ® 

Again, he says, ‘^The cave deposits .... testify to the 
remarkable fact that the Old Stone Age did not graduate, as 
it were, into the New Stone Age. The records of the latter 
epoch are separated very markedly from those of the former. 
No sooner do we pass from the uppermost deposits of pleis- 
tocene age to the more modern accumulations, than all at 
once we find ourselves in quite another world. The hyaenas 
and lions, the rhinoceroses and mammoths, have disappeared, 
and we are now face to face with a group of animals that wo 
recognize as being the common indigenous European forms of 
our own day. Palaeolithic man has likewise vanished, and his 
place is supplied by races considerably farther advanced on 
the road to civilization. Neolithic man was not only a hunter 
and fisher like his predecessors, but he possessed some know- 
ledge of agriculture, and of the arts of weaving and making 
pottery. His implements show more variety of design, and 
are upon the whole much better finished, being frequently 
ground at the edges, and often smoothed and polished. Ho 
was also accompanied by domesticated animals, and in some 
cases occupied well-constructed houses, which doubtless for 
security's sake were built in lakes ; and in many other respects 
ho was decidedly in advance even of the artistic hunters of the 
Reindeer period." . . . The implements of the former, i.e. 
neolithic period, occupy invariably a superficial position, they 
occur either lying loosely at the surface or embedded at no 
great depth, in accumulations which can be shown to be of 
very recent date, geologically speaking. In undisturbed cave 
deposits they are never commingled with the relics of the 
older period, but are not infrequently separated from these by 


* Geikie, Prehistoric Europe, 23, 24. 
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sheets of stalagmite, accumulations of earth and dehrisy or beds 
of clay, silt sand, gravel, and other materials. . . . Thus in 
Kent’s Cave we have seen that the archaic and more modern 
remains rested upon a bed of granular stalagmite, in and 
underneath which only, did Palasolithic implements and the 
bones of the extinct mammalia occur. All these had been 
sealed up and the cave had been long abandoned before it was 
again tenanted by man. In the interim, many large and small 
blocks Jiad fallen from the roof and accumulated upon the floor. 
Again, after the cave at Brixham had been for a long time 
open to the visits of Palaeolithic man, and of hyaenas, and other 
animals of the period, it was finally deserted, and an accu- 
mulation of stones, dislodged by the action of the weather, 
gradually blocked up the entrance, so that the cave was never 
subsequently tenanted by man.’^ ® . 

Again he says : Between Palaeolithic and Neolithic man 
there is thus a wide gulf of separation. From a state of utter 
savagery we pass into one of comparative civilization. Was 
the Neolithic phase of European archaBological history merely 
developed out of that which characterized Palaeolithic times ? 
Was the European Neolithic man the lineal descendant of his 
Palaeolithic predecessor ? There is no proof, either direct or 
indirect, that this was the case. On the contrary, all tho 
evidence points in quite an opposite direction. When Neolithic 
man entered Europe, he came as an agriculturist and a herds- 
man, and his relics .and remains occur again and again imme- 
diately above Pleistocene deposits, in which we meet with no 
trace of any higher or better state of human existence than 
that which is represented by the savages who contended with 
the extinct mammalia.” 

The existence of this hiatus, so universally admitted by 
inquirers of all schools, is assuredly a most important factor in 
our argument. To the champion of uniformity and continuity, 
a hiatus, or break, so completely proved is a most embarrassing 
circumstance ; and especially is it so j^ith such a break as this. 
Man, of all living creatures, is the most versatile, has the most 
resources, and is capable of matching himself with the most 
adverse circumstances; once he occupies the ground, ho is 
not likely to abandon it entirely. Wherever we find one set 

® Geikie, Prehistoric Europe, 118—120. ^ Id, 379. 
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of men driving out and superseding another, we have evi- 
dence of gradual change. This is so in the case of the Britons 
and Romans in the hill-forts of Dorset, of Romans and Saxons 
in the Kentish cemeteries, and so it is elsewhere. So, again, 
the art which man patronizes, changes gradually from one 
form to another and not per mltem. But apart from man, 
we must remember that in this case it is a whole fauna that 
disappears suddenly, and is replaced suddenly by another. 
Not a single instance of a Mammoth or a Rhinoceros has ever 
been found with remains of neolithic man, not a single in- 
stance of a domesticated animal with remains of paheolithic 
man. And yet in the face of this inexorable fact we have 
Professor Dawkins gravely arguing thus : Since there are 

no traces of a transition, therefore it is clear that neolithic 
man did not absorb paheolithic man.^^ How, then,^^ ho con- 
tinues, can we account for their disappearance ? (i.e. of 
palaeolithic men.) Simply by assuming that at the close of 
the pleistocene age, when they came into contact with neolithic 
invaders, there were the same feelings between them as 
existed in Hearne^s times between the Eskimos and the 
Red Indian, terror and defenceless hatred being, on the one 
side, met by ruthless extermination on the other. In this way 
the cave-men would be gradually driven from Europe without 
leaving any mark on the succeeding people, either in blood or 
in manners and customs.^^ 

Mr. James Geikie well says in answer to this : “ This is a 
simple assumption ; so much so, indeed, that I fear Mr. Daw- 
kins must have made it without duo consideration j for even 
granting that palaeolithic man was scared out of Europe by 
the terrible apparition of neolithic invaders, are we to suppose 
that this had the same effect upon the fauna and flora ? Did 
the reindeer, musk-shcep. Mammoth, hyaena, and cave-bear at 
once vanish from the scene ? ® This is very true, but it is no 

less true that the critic^s own position is just as inconsequent. 
Ho postulates that such* a complete change as we here sec 
argues a very long period. Mr. Geikie, no less than Professor 
Dawkins, believes in gradual and continuous change from one 
condition to another, but the facts are assuredly completely 
inconsistent with any gradual and continuous change. Such 

** Prehistoric Europe, 547, 548. 
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a conclusion would never have been gravely deduced from 
such premises if the minds of scientific men had not been 
warped by a superstition a great deal more mischievous and 
a great deal less excusable than those of dogmatic theologians. 
How can any one seriously point to a complete, absolute, and 
sudden gap as a proof of a vast, unbroken, and continuous 
period of time having elapsed between one state of things and 
the other. There is literally no relevance of any kind between 
the facts and the inference. The logical hiatus is as complete 
as is the physical one. A change progressing over a long 
period might be expected to show continued proofs of change, 
but not a complete gap. A gap means a break in the con- 
tinuity — a break in the uniformity of the evidence ; and those 
like ourselves who believe in empirical methods, believe 
further that a gap in the evidence, unless accounted for very 
clearly, means a substantial gap in the facts themselves. To 
me, nothing can be plainer than that the complete and sharply- 
defined disappearance of a type of man with a distinct fauna 
and flora, and its being replaced by an equally sharply-defined 
new type of man, with a new and distinct fauna and flora, 
means the sudden, the widespread, and complete destruction 
of the one, and an entirely separate and distinct new beginning 
caused by the old desolated district being reoccupied by a fresh 
migration. That it means, in fact, some cataclysm such as I have 
argued for on so many other grounds in these pages, and 
which is supported by an over-increasing and ever-converging 
array of facts. I do not object to making immense drafts 
upon Time when necessary, but I do object to sacrificing 
fact and logic at the shrine of Uniformity, and to fancy wo 
cover our impotence by an appeal to the " grey years of eld.^^ 

I believe that the same potent cause which swept away 
the Mammoth and the rhinoceros, the cave-bear and the 
hyaena from Europe, also swept away palaeolithic man, and 
that this cause was as sudden as it was widespread. 

It seems to me that the human skeletons and bones which 
occur unweathered in precisely the same condition as those of 
the wild animals which accompany them, must point precisely 
the same moral. Like those of the extinct animals, the human 
bones are buried deeply in undisturbed loess, &o. There is 
no pretence for saying that the human skeletons which 
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have been hitherto found, and which, were for the most part 
disintegrated and scattered, were buried artificially. The 
ground where they have occurred is unhisturbed ground, audit 
does not seem arguable therefore that the remains of man, any 
more than the remains of the accompanyiug extinct animals, 
were artificially buried. If not artificially buried by his 
companions, I cannot understand how his remains, un weathered 
and fresh, should have been overlain by great depths of loam 
and loess in situations far above the level of the rivers and their 
overflow, and in districts where such overflow, even when it 
occurs, only deposits layers of loam the thickness of brown 
paper at the most, except as I argued in the case of the 
extinct animals, by the operation of a great flood of waters. I 
do not know anything else in nature competent in the first place 
to destroy human life over a wide area without obliterating or 
injuring the remains, and at the same time competent to entomb 
them in continuous masses of loam or gravel. 

The mode in which the implements occur is equally sugges- 
tive with the mode of occun’ence of the human bones. Many 
of the axes, it has been remarked, do not lie on their sides, but 
are found as it were hanging in the beds and resting on their 
edges in a way only compatible with their having dropped out 
of water. The same conclusion seems deducible from tho 
regular distribution of the flint implements in tho gravels of 
tho Somme, &c. These implements are there scattered like 
plums in a pudding through the lower beds of the gravel, and 
the view which this fact has suggested to the champions of 
uniformity is that they were dropped out of their boats when 
fishing by the palaeolithic folk. This notion is surely most 
original. That palaeolithic man should deliberately sow flint 
tools out of his boats in such profusion, and with such a catholic 
regard to universal distribution, is certainly either a fresh proof 
of the unsophisticated character of early life, or of tho naive 
and unsophisticated ingenuousness of the champions of 
uniformity. ^ 

But this diflflculty in reconciling savage psychology in the 
Mammoth age with what we know of savages now is not the 
only diflSculty. Mr. Flower and others have shown, and I 
hope to enlarge upon the fact in another volume, that the 
beds in which the stone implements occur are found in 
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situations where no river flows, and where no river that we can 
postulate as possible ever could have flowed. 

Another difficulty still remains, and in this behalf I may 
quote an interesting passage from M. Boucher de Perthes, 
showing that the axes in many cases had been exposed to the 
weather before being buried. Ho says the hatchets from 
Abbeville are often covered with white patina, which is absent 
generally from those of Amiens. This, he says, ^^is not 
universal, for I have found at Moulin Quignon, and also at 
Menchecourt, axes which, like those of St. Acheul, have pre- 
served the primitive colour of the silex. It depends on the 
stratum in which they occur. Those resting on the chalk or 
found in the sand which is mixed with it are generally free 
from patina. Those of the ^ sable aigre,^ or ‘ gris blanc/ also 
sliow very little, while those of the ferruginous sand have 
acquired a yellow colour, differing in shade with that of the 
sand. In pure clay they are of a ‘ dead white,' resc‘ml)liug 
porcelain. The patina of a dirty white, or earthy white, 
which covers others has a different origin. It does not come 
from the deposit, but is an atmospheric effect due to the long 
lime th(jy were exposed to the air before they were swept away 
by the torrent and buried where they are found. On those 
Jixes of a doubtful white there are traces of wear, which is 
posterior to tlieir having been patiiiated." “ New ex- 
perience he adds in a note, convince me that many flints 
rebel against any influence from the suri’oundings where they 
lie. Their colour, or absence of colour, and also their patina, 
come no doubt from their having remained a long time on the 
sui’face before they were carried off and buried by the diluvial 
current." * 

Again he says, The white patina which covers the axes 
wiien it attains a certain thickness invariably proves that they 
have been exposed for a long time to the air. Thus those 
which we find in the gravels covered with this enamel were 
alr(‘ady old when buried.* That is to say, were not dropped 
about at haphazard by fishermen, but were swept away very often 
from the surface of the land by the torrent, which deposited 
tlicni where they are found. 


® Boucher de Perthes, L’llomme antediluvien, iii. 2t). 

* Id. 2:J, note. Id. 2k 



Cataclysmic Destruction of Palceolithic Man. 255 

The fishing theory is not the only one which the combined 
ingenuity and ingenuousness of uniformitarians has evoked. 
It has been suggested, says M. Boucher de Perthes, that 
these axes were originally deposited on the surface, and have 
made their way down through eight, nine, or even twelve 
metres of deposits by their mere weight. This infiltration, he 
says, is possible in a soft, spongy ground, as in a bog, but it is 
enough to have seen a bed of diluvium to recognize the im- 
possibility in that case, for it is often so hard that the pick 
cannot penetrate it. Again, as the strata are deposited in 
layers, any such movement of a stone would have left a 
horizontal line of disturbance immediately recognizable ; but 
no sucli linos are anyvvhejo to be seen. Again, if the axes 
made Ihoir way downwai’ds in this fashion they would be found 
at all depths and in all layers; but they are only found in the 
lowest one, or that immediately above the lowest, never in 
higher ones.^ That is to say, they are found where the force 
of gravitation would leave them if they were dropped out of a 
huge wave of water charged witli debris. M. Bouclier do 
Perthes long ago formulated the inevitable conclusion. 
Speaking of the axes, and the bones found with them, 
he says emphatically, ‘^Le mcme cataclysme les apporta, lo 
memo terrain les enveloppe, lo seal aspect des bancs leve tons 
les doutes a cet egard.’* M. Dupont, the famous explorer of 
the Belgian caves, speaks equally emphatically. 

He says, ‘^LMiommo des cavern es de la Losse babita le pays 
avaut qu'une immense inondation couvrit touto la Belgique et 
le nord de la Franco. J^on trouve les preuves manifestos 
partoiit, le limon de la Ilesbaye, Targile jaunc de nos cam- 
pagues sorit les resultats de co grand evenemeut; et Ics debris 
des habitants des cavernes sont enfouis sous un epais amas do 
terres abandonnees par les eaux torrentiellos, D’uno violence 
extreme an commencement, cotte inondation ralcntit, par ses 
progres memos, ses efPets d&astreux et couvrit lo sol d'un 
limon fertile; Thoinmepuise aujourd’hui sa vie et ses richesses, 
la ou ses ancetres n^ont eprouve que mort et desastre. (Rapport 
sur les fouilles jusqu’au mois de Novembre, 18G5, page 4.) 
Again, after describing the kind of life led by paheolithio man 

^ Boucher de Perthes, L’ Homme aiitedilavien, iii. 39. 

** LHomme antediluvien, iii. 24. 
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of Belgium, as deduced from the remains in the caverns, M. 
Dupont continues, Mais le fin de cet &ge antique est venue. 
Des torrents d’eau vont envahir la contree. Ses habitants, 
chasses de leurs demeures, cherchent en vain un refuge sur 
les,sommets. La mort les atteint et une caverne tenebreuse 
sera le tombeau des malheureux qui furent tcmoins a Furfooz 
de cette immense catastrophe. Rien n^est respecte par 
Inclement terrible. Cette sepulture, objet des soins touchants do 
les pauvres peuplades, va s^ouvrir devant le torrent, et les os 
des cadavres, disjoints par les eaux, seront disperses au milieu 
des terres et des pierres. L’habitation seule de Chaleux est 
exempte de bouleversement ; elle est protegee par une cata- 
strophe anterieure.^^ * The concluding clause refers to the fact 
that before the inundation a very heavy fall of stones from the 
roof had closed this cavern and prevented the ingress of the 
torrent with its load of debris. 

This completes the European and Siberian evidence, and I 
venture to think that few scientific conclusions can be sup- 
ported by such an array of converging facts and have such 
an absence of any real arguments or facts against them. I 
submit with every confidence that I have proved the position 
that the extinction of the Mammoth in the Old World was 
sudden, and operated over a wide continental area., involving a 
wide-spread hecatomb in which man as well as other creatures 
perished; that this destruction was caused by a flood of 
waters which passed over the land, drowning the animals and 
then burying their remains ; and that this catastrophe forms 
a great break in human continuity no less than in the 
biological records of animal life, and is the great Divide 
when history really begins. We will now turn to another 
continent and test the problem there. 


® L’ Homme antediluvien, iii., 12 , 13 . 
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CHAPTER X. 

THE CLIMATE AND PHYSICAL CONDITION OF NOHTH AMEKICA IN THE 
MAMMOTH AGE. 

“ Vidi genus omne ferarum : 

TTic niveos Icpores, et non sine cornibus apros, 

Manticliorum, silvis etiam quibus editnr, alee in 
Vidimus, et tanros, quibus ant cervice levata 
Deformis scapulis torus cminet, aut quibus liirtne 
Japtantur per colla jubae.*’ 

Cal^urnins, Eel, viii. 11. 58 — 63. 

In the Mammoth age North America and Europasia formed one zoolo- 
gical province, the Pauarctic region — The bridge between the two was 
across part of the polar basin— Temperate conditions then prevailed in 
Alaska — List of the pleistocene mammals of North America — Mischief 
of manufacturing species and new names on insufficient evidence— 
Details on the elephants of North America— The Mammoth contem- 
poi-tary therewith the Mastodon, Castoroides, and Hipparion — Presence 
there of South American species, i.e. the great Sloths, Capybara, &c. — 
The sterile district round Hudson’s Bay — Shells and plant remains 
proving its arctic condition in the Mammoth age — The rest of North 
America under temperate conditions, with greater uniformity of tem- 
perature and greater humidity, enabling animals now living indifferent 
climsites to live together— General conclusions as to the pleistocene 
climate of North America. 

To tlie student of the geographical distribution of animals and 
plants there is no more interesting and suggestive problem 
than that presented by the fauna and flora of the boreal 
districts of the old and new world. The area which surrounds 
the Pole is tenanted by a^fauna and flora which is very much 
alike in all meridians, and the circumpolar region forms 
really one biological province, which I would call the Panarctic 
region. I do not propose to traverse the whole field of natural 
history to prove this position, but will limit myself to the 
inaminals. 



The Mammoth and the Flood. 


258 

The polar bear is found precisely alike in North America and 
in the furthest north in Asia and Europe. The bro.wn bear of 
Europe, JJrms arciosy is the same as the barren ground bear, 
while De Blainville and Middendorf declare the grizzly bear 
to be only a variety, a view supported by the fact that remains 
of the grizzly bear have occurred in European pleistocene 
deposits. 

The lynx is subject to a good deal of variation, and there are 
said to be three European and four American varieties, but so 
closely allied that Mr. Murray says : “ There is difference of 
opinion as to whether the European species is the same as the 
Canadian or not.” ' 

The wolves of North America have been separated into 
several species, chiefly on the ground of such superficial facts 
as difEerences of colour in the fur. These distinctions — 
perhaps important to the specialist — fade into slight interest 
when viewed from the point of view of our problem, and their 
importance even in the former view is impaired when we find 
such an authority as Dr. Spencer Baird declaring that only 
one species of true wolf exists in North America. It is very 
closely related indeed to tho European and Siberian wolf, 
which are also subject to great variation. 

Dr. Giebel considers the American fox and tho red fox of 
Europe — which is also said to be found in Japan — identical. 
The Arctic fox {Canis lay opus) is absolutely identical in the 
boreal regions of Europe, Asia, and America The kit fox of 
North America {Canis velox) has its analogue in the corsac or 
adive of Central Asia. 

The otter of Europe and Asia is represented by a very closely 
allied otter in America. 

The Mustela lutreola of Siberia is the American mink, and 
generally the genus Mustela, with its many so-called species, 
form the polecat to the stoat, exists, with merely small 
differences, in both the American and the Europaco-Asiatic 
continent. 

The badger is found in both provinces also, the close out- 
ward appearance in this case being, however, accompanied by a 
difference in the dentition. The wolverine, or glutton, is con- 
fessedly found in America, Asia, and Europe. 

* Geog. Dist. of Mammals, 101. 
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The North American bison is represented in the Old World 
by the aurochs of Lithuania and the Caucasus. 

The argali, or mountain sheep of Siberia, is so near the big- 
horn of North America that they may be considered as the 
same species, there being several forms which are intermediate, 
as the Ovis nivicola of Kamtskatka, which according to Giebel 
appears to be intennediate between the Siberian and the 
American species. 

The elk of North America, or moose, is virtually the same 
animal as that of Europe and Asia. Mr. Murray says, It is 
well ascertained that the elks found in Europe and Asia are the 
same, and whether the old and new world animals are actually 
distinct or not, they are undoubtedly very close to one 
another.’^ * 

The reindeer is very subject to variation, and differs even in 
Lapland and Spitzbergen, but the differences, which are those 
of the horns, are only slight, and there can be no doubt that 
whatever limitation is given to the term species, that the 
American reindeer, or caribou, and that of Europe and Asia 
are the same animal. The Siberian variety is midway between 
the European and Asiatic forms. 

The rod deer is found all over Europe and Northern 
Asia as far as the Lena. In America it is also found with very 
slight variation, this being in fact limited to its greater size 
and slightly different shade of fur. It is there known as the 
wapiti, or Canadian deer. 

The chamois of Europe is very closely allied to the American 
antilope {Antilocapra Americana), and the mountain goat 
{Aplocerus montanus) to the ibex. Mr. Murray says of these 
two forms, the latter is not distantly allied to the chamois. 
The former, although further removed, is still nearer to it 
than anything else ; and a circumstance to be noted is that 
the European chamois, so far as structure, stands between 
these two American species, and that the American species 
which lives more nearly under the same conditions of life as 
the latter, is nearest to "it in organization, while that which 
differs most in organization is also further removed from it 
in habits and conditions of existence.” ® 

The lemming occurs in both continents, and, according to 

^ Geog- Distr. of Animals, 150. ® Id. 145. 
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Middendorf, alike in both ; the arvicolae or voles are also found 
in both hemispheres, and with very slight variations. 

The beaver has a similar distribution, the differences between 
the American and European forms being very slight. The 
marmots, spermophilos, and squirrels are similarly distributed, 
the differences separating the forms in the Old and New World 
being very slight, when it is remembered that the small 
rodents are subject to very great variation. The pika and 
the variable hare are also found in the Old and New World. 

These examples will suffice to show what we started out 
with, namely, that the mammalian fauna of the boreal parts of 
America and the Old World forms one zoological province, and 
proves that there must have been within a not distant geological 
time an easy access to and fro over the whole area. 

On the other hand, the existence of certain small differences 
by which specimens from either area can be discriminated 
shows that this communication is no longer possible, and 
that there is no longer free intercommunication between 
them. In fact we cannot understand how under present con^ 
ditions the animals in the two areas could pass to and fro. 
The only point where it has been supposed they could do so, 
namely, at Behring’s Straits, has been mainly urged by those 
who have not considered the difficulties in detail. The follow- 
ing passage about the spermophiles, from Mr. Murray’s work 
(to which I am much indebted), sums these difficulties up very 
fairly: — ^^Dr. Baird says, and I suspect the majority of 
naturalists would concur in the remark, ^ that there is nothing 
to prevent the mammalia of the north-western portions of 
the American continent from passing over to Asia, as the 
strait intervening is frozen solid every winter.’ Now I think 
we may sometimes stretch this idea too far. It is perfectly 
true as regards some animals, but I am not so sure it is 
equally applicable to all. The quotations which I have 
already given from Captain M^Clintock’s diary show that 
apparently the whole of Polar animal life is migratory, and 
swarms across the ice as freely as over the land. But I 
have some difficulty in believing that non-Polar animals 
would equally avail themselves of the same means of transit. 
Certainly the fact seems to be that these spermophiles do 
not avail themselves of this bridge, for neither of them 
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extend their range beyond their respective continents, but 
come up close to the Straits, S. Parryi being found in the 
island of Aricamtchitchi at the Straits, and the other on 
the K!amtschatkan shore. If it were not so — if the time 
when they crossed from one continent to the other was not 
distant, why are they not absolutely identical ? If 8. Parryi 
could take a run across to see its cousin 8. Mversmanni 
every winter, or S. Eversmanni in like manner come over to 
America, why should all the American specimens be bigger ? 
And why should they all, and always, have shorter and bushier 
tails ? Some distinctive difference occurs in every species 
with which I am acquainted, which is represented both in 
North America and the Old World. There is constantly a per- 
ceptible distinction, although it be slight. On this ground it 
seems to me plain that the journey across Behring^s Straits is 
not a thing which ^ there is nothing to prevent.^ In one sense 
(the physical one) there is nothing to prevent it. So there 
was nothing to prevent any one before Columbus sailing from 
Europe to America; and if a squirrel had the intelligence, 
ambition, and perseverance of Columbus, it no doubt would 
soon cross the Straits. But not having them, what is there to 
induce it to leave the land where its food is, and to start on a 
journey of sixty miles across a frozen sea ? Nay, not across, 
but to all its perception on an illimitable horizon of ice, without 
bourne, and without object or inducement, but opposed to 
everything of the kind. And let the reader think for a 
moment what sixty miles is. He is, perhaps, a good walker, 
and when in fair training will walk his thirty miles a day. 1 1 
would take him two days to cross the Straits, sleeping one 
night on the ice ; but if he only made out ten miles, which 
would probably be enough for the energy of a spermophile, 
then he must sleep another night and walk another day, and 
again, and again, and again, and yet again, before he reached the 
opposite shore. It is not as if they yrore in a boat, which, once 
set adrift might be blown hundreds of miles without effort on tho 
part of those in it. They must set out with an intention, and 
an intention to do a disagreeable thing, against their present 
interests and inclinations, for a future, distant, and proble- 
matical advantage ; a thing which, I imagine, no beast ever 
yet did, and few men. Of course I except polar and migratory 
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'wliicli are moved by their instinct to travel in a par- 
ticular direction. I therefore do not adopt the idea of 
Behring’s Straits, when frozen, being a serviceable bridge for 
non-polar animals to cross by.’’ ^ 

In view of these facts we are bound to go back to some date 
when a natural bridge connecting the two continents in a more ac- 
cessible way than that afforded by Behring's Straits was available. 
Now if we go back to the period of the Mammoth we shall find 
that the small differences which now separate the species in the 
boreal parts of the Old World and the New virtually disappear, 
and not only so, but that the fauna of the more temperate 
parts of the two continents approximate. The Mammoth 
itself is the same in Europe, in Siberia, in Alaska, and in 
Canada. The aurochs of Europe is no doubt descended from 
the Bison priscus of the pleistocene beds, and the remains of 
Bison priscus are alike in England, Siberia, and Alaska, and in 
all areas approximate to the American bison. The elks of the 
postpliocene beds of Alaska and Europe are apparently the 
same. The red deer from the same beds in Europe is 
larger than the form now living in this continent now, and 
resembles in other respects the Canadian red deer or 
wapiti. The musk-sheep is now extinct in Siberia and in 
Europe, but its skulls and other remains when found there are 
indistinguishable from the similar remains in Alaska and from 
the living musk-sheep. Professor Busk has shown that the 
TJrsus priscus of the European caves is indistinguishable from 
the grizzly bear, and so we might continue. These facts 
prove that in pleistocene times the so-called Palaearctio and 
Nearctic regions formed one zoological province. This does not 
mean that precisely the same animals ranged over both areas. 
For instance, the rhinoceros, the Bos primigenius, the Irish 
elk, and the hymna have not occurred at this horizon in 
America, but, excepting these animals, the faunas that prevailed 
in both areas were virtually alike. 

The occurrence of this common &una in two areas, now 
sharply divided, points unmistakably, as I have said, to there 
having existed in pleistocene times, an easy and natural bridge, 
no longer available, by which Buropasia and America were 


^ Murray’s Geog, Dist. of MammalB, 261, 262. 
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connected. We are limited by certain conditions in our choice 
of such a bridge. We have no reason of any kind to suppose 
that it was planted across the Mid- Atlantic, while further 
north in that ocean the evidence is overwhelming against it. 
The almost complete absence of any trace of the Mammoth and 
his companions in the Hudson’s Bay Territory and in Eastern 
Canada on the one hand, and in Ireland, Scandinavia, and 
Scotland on the other, shows that if we constructed a bridge 
there it would not avail us in settling our problem. On the 
other band the abundance of such remains in Alaska and in 
the north-eastern parts of Asia respectively, as far as man has 
explored Arctic lands, points very clearly to the bridge 
having been there. It may be that such a bridge took in a 
good deal more of the polar area than most people suppose, 
including New Siberia, Wrangell Land, and across to Point 
Barrow. That such a bridge existed does not admit of a 
doubt, and this means that North America then formed a con- 
tinuous land-surface with the Old World. 

It is of no use repeating the arguments used in the case of 
Siberia to show that the Mammoth lived and died in Alaska, 
where its remains are found. Precisely the same arguments 
apply, only in greater force ; e.g. the rivers do not flow 
south and north, and therefore if there had been any washing 
down of the carcases it could not have been from a more 
temperate zone. Nor do we know any zone whence they could 
have come ; for there, as in Siberia, the nearer we get to the 
Arctic Circle the more numerous do the remains become. If 
the Mammoth lived in Alaska all the year round, it is clear 
the climate must have been very different. At present it is 
like that of Northern Siberia, and the bones are found in 
frozen earth principally beyond the present range of trees. 
This, as in Siberia, argues a very considerable change of 
climate. The Mammoth could not have existed in a region 
where the conditions are so terribly severe as in Alaska at 
this moment, nor could the animals which are found with it. 

In addition to the Mammoth, remains of the horse— calcu- 
lated by Dr. Richardson to have belonged to an animal from 
fifteen to fifteen and a half hands high,— the elk, the reindeer, 
the musk-sheep, and a larger variety, which Richardson named 
Ovihos maximuSi Bison prisms, and a variety with heavier 
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horns, which he named crassicornis, were found in the 

cliffs of Eschcholz Bay. 

The reindeer, it is true, is still found about Eschcholz Bay, 
but the bison, according to Richardson, does not now range 
further north than 62°, there being no apparent reason of any 
kind save a climatic one. The horse, which it will be remem- 
bered was not known in America when the Europeans 
landed there, is even a more remarkable case ; for, according 
to the same excellent authority, the herds of American wild 
horses do not range further north than 49°. 

Equally forcible evidence is forthcoming when we turn to 
the plants. The zone of trees seems to be even now 
receding ; and Dr. Richardson tells us how outlying dwarf 
spruces cling to the ground many miles from the edge of the 
woods, but the traveller meets with no seedling trees, nor even 
with young ones, straggling out in the same way.^^ ® 

Vast quantities of wood are found on all the shores of 
Arctic America. A great deal of this is no doubt drift-wood, 
which has been washed down by the great rivers. But it is 
very clearly not all so. Dr. Armstrong, who accompanied 
McClure, in describing a great accumulation of fresh wood on 
Banks Island, says, Numerous pine-cones and a few acorns 
were found ’in a state of incipient silification.^^ Upon this 
Richardson remarks, the acorns are remarkable things to be 
found in such a deposit, as no oaks grow on the banks of any 
American river that falls into the Arctic Sea, nor approach 
within many miles of the dividing water-shed.” * 

Sir Edward Belcher found a tree on the shores of Welling- 
ton Channel, in latitude 75° 32' N., of which he says, " I at once 
perceived that it was no spar, and not placed there by 
human agency; it was the trunk and root of a tree, which had 
apparently grown there and flourished, but at what date, who 
will venture to say ? . . .As the men proceeded with the 

removal of the frozen clay surrounding the roots, which were 
completely cemented, as it were, into the frozen mass, breaking 
oflF short, like earthenware, they gradually developed the roots, 
as well as what appeared to be portions of leaves and other 
parts of the tree, which had become embedded when they fell 
and now were barely distinguishable. . . . Two neighbouring 

^ The Polar Regions, 296. • Id. 290, 291. 
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mounds, were also dug into, but they proved to be peat — 
doubtless other stumps and vegetable matter, the only re- 
maining traces of what might at some distant period have been 
a forest/^ Dr. Hooker says Mr. J. Geikie pronounced the wood 
to belong to a species of pine, probably pinus (ahies) alha, the 
most northern conifer, which advances as far north as the 
sixty-eighth parallel. The structure of the wood was found 
to differ remarkably in its anatomfcal character from that of 
any other conifer with which Dr. Hooker was acquainted, and 
the peculiar conditions of an Arctic latitude — long months of 
day, succeeded by long months of night — seemed to him to 
afford an adequate explanation of the appearance presen ted.^^ 

. Equally instructive, with the timber, &c., is the coating of 
black vegetable mould which occurs in many places, and of 
which, under present conditions of climate, wo can hardly 
realize the formation. 

The biological evidence all converges, therefore, to one 
point. It may be conclusively supported by evidence of 
another and fresher kind; namely, the complete absence in 
Alaska, as, in fact, along tho western shores of America, 
including California, of any trace of glacial action. This has 
been shown most completely by Mr. Dali and others. While 
the country east of the Mackenzie is loaded with boulders, aud 
the exposed rocks are smoothed, striated, and worn, there is 
nothing of tho kind on the Pacific side of North America, as 
we shall show in detail in a succeeding volume. The same 
argument may be applied to Siberia, and points to the two 
regions in the Mammoth time having been in sharp contrast 
with Scandinavia and Labrador, for instance, and having 
enjoyed comparatively genial conditions of climate. 

The cause of such a state of things is perhaps to be found 
in the main, in the closing of the entrance into the Polar Sea 
at Behring^s Straits by the bridge I have named, which would 
prevent the in-draft from the Arctic Ocean of the cold current 
which now enters the Pqpific from that source. The waters of 
the North Pacific would in consequeijee be warmer, and would 
create a more genial climate wherever they bathed the land. 

I argued in the case of Siberia, that the change of climato 
from a comparatively mild one to one of great severity was 

^ Geikie, Prehistoric Europe, 516, 517. 
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time^ from their former high to their present very low tern- 
rapid, if not sadden. The same arguments apply here. The 
remains of the Mammoth and its companions are found in 
Alaska, and as far north as Point Barrow, under the same 
wintry conditions that they occur in Asia. As in that con- 
tinent, they are found imbedded in frozen soil, which on account 
of their fresh condition must have remained frozen from the 
time of their entombment. And although no actual mummies 
have occurred, this is probably due to the slight exploration 
which the country has as yet received ; for even in Siberia 
mummied Mammoths are very far from frequent ; but the 
remains in Alaska have been found in a singularly fresh 
condition, and the explorers of the cliffs at Eschcholz Bay 
speak of the strong smell of decaying animal matter there. 

Krusenstern tells us how a quantity of Mammoths^ teeth and 
bones being exposed to view in 1816 on the clifEs in Kotzebue 
Sound, adds, We could not assign any reason for the strong 
smell, like that of burnt horn, which we perceived in this 
place.^^ ® 

Mr. Collie, who found similar remains at the same place on 
the occasion of Captain Beechey^s visit, says, A very strong 
odour, like that of heated bones, was exhaled wherever the 
fossils abounded.® 

Again, speaking of the remains brought home by the Herald 
from the same place. Dr. Richardson says, The bones 
enumerated in the above lists are ... in various stages of 
decay. Some have lost most of their animal matter, and are 
brittle, finable, and light ; others are so fresh as scarcely to give 
the sensation of adhesiveness to the tongue when applied to 
them, and these still show more or less glossiness of surface. 
Some even retain specks of adherent periosteum or synovial 
membranes in the articular cavities . . . The homy texture 
of one of the cases of the horn-core of a Bison pmscus is - like 
that of a recent horn, though it is splitting into laminae. 
Another of these horns is more divided into layers, which have 
lost their translucency, and much of their tenacity.^^ ^ 

Dr. Goodridge, who accompanied the Herald, describes how 
a Mammoth tusk, having been noticed protruding from the 

® Op. cit. i. 220. 

® Narrative of Beechey's Voyage, ii. 599. 

* Zoology of the Eeraldy 61. 
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ground, was traced downwards hj digging to the depth of 
eight feet, and the skull, with a quantity of hcdr and teool,weK 
found lying on a tliin bod of gravol, boneath which was solid 
transparent ice. Enveloping the bones there was a bed of 
stiff clay, several feet in thickness, and mixed with them a 
small quantity of sticks and vegetable matter. A strong, 
pungent, unpleasant odour, like that of a newly-opened grave 
in one of the crowded burial-places of London, was felt on 
digging out the bones, and the same kind of smell, in a less 
degree, was. perceptible in various other places where the cliffs 
had fallen.” ^ 

These facts led Dr. Richardson to argue about the Mam- 
moth in North America almost exactly what has been argued 
elsewhere about the Mammoth in Siberia. Thus he says, 
“Tho excellent state of preservation of many of the bones, 
the recent decay of animal matter shown by the existing 
odour, quantities of hair found in contact with a •Mammoth’s 
skull, the occurrence of the outer sheath of bisons’ horns, 
and the finding of vertebrm of bovine animals lying in their 
proper order of sequence, render it probable that entire 
carcases were there deposited, and that congelation followed 
close upon their entombment.” ® This freezing of the ground 
must have taken place after the Mammoths were buried, since 
they could not be thrust into hard, frozen ground. 

Lastly, Mr. E. W. Brayley, in discussing the smell above 
named, says, — 

That such an odour as the one described should arise from 
the organic remains in the diluvium, of the Arctic circle, tends 
strongly to confirm the deduction of the suddenness of the 
transition from heat to cold, by which the catastrophe de- 
stroying the animals, and producing that diluvium, was 
accompanied. It would be, indeed, the natural result of the 
destruction of the animals by a mighty inundation, attended 
by a sudden change of temperature from warmth to intense 
cold, and the immediatejburial of their remains in the detritus 
swept together by that inundation. Had the last change of 
temperature undergone by the polar regions been slow — ^had it 
been a gradual transition, of course occupying a considerable 


^ Zoology of the Heraldi 7. Some of the hair may be seen in a glass 
bottle in the British Museum. 

« Id. 6. 
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perature, tlie volatilizable substances of the animal remains in 
Eschcholz Bay and at the mouth of the Lena, would have 
been dissipated by putrefaction, long before the freezing of the 
diluvium and its contents. The fact of the preservation of 
the carcases of the Mammoth and rhinoceros, proves the region 
in which they were found to have been intensely cold at the 
time immediately succeeding their death ; but the odour now 
diffused by the organic remains in the diluvium of Eschcholz 
Bay and of the mouth of the Lena, affords collateral e^^idcnce 
to the same effect ; and it is, indeed, the corresponding fact 
with respect to these remains, which wo must suppose to have 
suffered in a greater degree than the carcases by the violence 
of the inundations/^ 

" ^ The carcase of a single elephant preserved in ice is, indeed, 
decisive,’ as Dr. Buckland observes, ^ of the existence of con- 
tinual and intense cold -ever since the period at which it 
perished ; ’ and that the last change from heat to cold was 
sudden ^is shown by the preservation of the carcase in the 
ice;’ but the induction is strengthened by our finding that 
evidence to the same effect is afforded by animal remains in- 
humed at the same epoch, but the state of which more nearly 
resembles that of the contemporaneous fossils in the temperate 
zone, and the parallelism of whose actual condition with that 
of the carcases is not immediately obvious/’ ^ 

Evidence of every kind therefore converges to show that in 
the Mammoth period Alaska and North-West America enjoyed 
a fairly mild climate, and shared with Northern Siberia 
conditions which enabled the same fauna to exist and thrive 
there as throve in the Old World from Behring’s Straits 
to the Rhine, and that this climate was rapidly changed to one 
of intense severity. 

Let us now turn from boreal America to its more temperate 
parts. I will first give as complete a list as I can of the mam- 
mals which lived contemporaneously with the Mammoth in 
North America : — 

1. Elephas primigeaius. 4. Tapir us Americanus. 

2. E. Columbi. 6. T. Haysii. 

3. Mastodon giganteus vel Ohio- 6. Equus curvidens. 

tiens. 7. E. Americanus. 


^ Phil. Mag., ix. 415, 416. 
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8. Hipparion venustum. 

9. Dicotyles torqnatus fossilis. 

10. D. cornpressus. 

1 1. D. nasutus. 

12. Bison Americanns. 

13. Ovibos vel Bootberium mos- 

chatus. 

1-k Oervus elaplms (var. Canaden- 
sis). 

15. 0. Virginianus. 

16. 0. tarandus. 

17 . 0. aloes. 

18. Fclis atrox vel speLoa. 

19. F. onca. 

20. F. Canadensis. 

21. Canis Inpu^ 

22. 0. latrans. 

^3. C. vnlpes. 

24. Mephitis Mephitlca. 

25. Putorius erminca. 

26. Galera sp. 

27. Ursus fcrox. 

28. U. Americanns. 

29. U. pristinns. 

30. Procyon lotor. 


31. Scalops aquations. 

32. Scalops (sp.). 

33. Vespertilio fuscus. 

31. V. subulatus. 

35. Blarina talpoides. 

36. Hydrocbasrus iEsopi. 

37. Erethizon dorsatum. 

38. Lepus sylvaticus. 

39. Lepus (Praotherium) palatinnm. 

40. Sciurns Carolinensis. 

41. Tamias striatus. 

42. Arctorays monax. 

43. Castor bibcr. 

44. Castoroides Oliiocnsis. 

45. Fiber Tibethiciis. 

46. Arvicola riparia. 

47. Gcomya bursarins. 

48. Neotona Floridan a. 

49. ITcsperomys leiicopiis. 

50. Jaculus Hudsonius. 

51. Didelpliis Virgiiiiana. 

52. Megalonyx Jeffersoni. 

53. Megatherium gigfinteum. 

54. Mylodon JTarlani. 

55. Palauchenia magna. 


This list^ although the result of a great deal of patient 
labour, the details of which I may some time publish, is by 
no moans satisfectory to me. Tlio literature dealing with 
American pleistocene animals is one of the most unsatisfactory 
chapters in human inquiry. The passion and wild eagerness 
to coin new names and make now species, and even genera, 
has been bad enough in Europe, but in America it has boon 
literally deplorable, and it is impossible to write on the subject 
without denouncing it. very strongly, as it has been most 
detrimental to the study of palaeontology. Surely we are 
nearing a time when the man who coins a new species without 
abundant excuse will be deemed a scientific criminal, and 
when the ambition to flood text-books with lists of names of- 
one^s own invention will cease to be called science and be treated 
as mere child’s-play. 

The above list does not contain a large number of names, 
the use of which we owe mainly to the irrepressible zeal 
of Professor Leidy and Professor Cope, because I look upon 
them as founded on evidence of a most unsatisfactory 
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character. Let me justify my expressions by some examples. 
Dr. Leidy says the species named Tapirus mastodontoides 
and T, giganteus by authors are undistinguishable from 
the ordinary T. Americanus. Le Conte, in 1848, described 
a peccary from the Galena district by a new generic and 
specific name, Frotochcerus prismaticus. In 1852 Leidy de- 
scribed some remains from Kentucky as Euchcerus macrops. 
He afterwards suggested that both this and the previous 
animal might be the same species, although he had actually in- 
vented a new genus for his bones. Besides the genus above- 
named, Le Conte professed to discriminate two other genera (not 
species be it remarked) of pleistocene peccaries, and so fragile 
was the evidence that he himself assigned a jaw-bone with 
several teeth on one occasion to Platygcmus^ and on another to 
DicMylcs. Cope, on similarly fragile evidence, founded a fifth 
genus of these small pigs, which he called Hyops. Presently 
Dr. Leidy published his synopsis of the pleistocene beasts, 
and there he, to our great comfort, actually treated as mere 
synonyms of the same animal the following names: — Platygonus 
depressiformis, Sus tajassi, Tlyops depressiformis, Protochcerns 
prismaticusy Dicot yles depressiformisy D. costatus, Euchaerus 
compressusy E, macrops, Dtcotyles torquatus fossilis. Is not 
this confusion indeed? but we have not yet done with the 
peccaries. 

The same author says that a tooth described by Cope from 
Galena, Charles co., Maryland, as of a cetacean, and named 
Squalodon protervus and Gynorca proterva, is clearly an upper 
canine of Dirot yles levis.^ 

Let us now turn to the bison. A piece of skull described 
by Leidy as of Bison latifrons was constituted a new genus by 
Owen under the name Harlanus Americanus, and again an 
entirely different genus by Harlan, who treated it as the skull 
of a pig, and called it Sus Americanus. 

Bismi antiquus was constituted by Richardson on a single 
broken horn. 

Leidy divided the remains of musk-sheep found in America 
into two genera, Bootherium and Ovihos. The genus Boothe- 
Hum he distinguished by its hairy, large lachrymal fossie, 
situated in front of the orbits, as in the Gervidev ; but 

^ Leidy, Synopsis, 385. 
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Ovihos moscJiatus also has a shallow depression, forming a 
lachrymal fossa much resembling that of the sheep. This is 
now admitted by Dr. Leidy, who also admits, mirahile dictu, 
that when he constituted the genus Bootherium, and cumbered 
our books with its name, he had never seen the shall of a mush- 
sheep, or a characteristic figure of one. 

The so-called Ovihos^ or Boothcrium hombifrons, was founded 
on a single shull from Big-bone Lick, which we are now told 
resembles the skull of an old male of 0. moschatus.^ 

Three new genera of deer, namely Odoioclecis spelceus of 
Rafinesque, Mazama Salmaria of the same writer, and ParaU 
lodon, were founded respectively on a pre-molar tooth, the 
prong of an antler, and a portion of lower jaw.^ 

Dawkins and Sanford identify the Felis atrox of Leidy with 
the F, spelcea of Europe, the characters which Leidy thinks 
peculiar in the one tooth upon which the species was founded 
having occurred in remains of F, spelcea from the Mendip 
Hills.® Tricefelis fatdlis was founded by Leidy on a small 
fragment of upper jaw containing one tooth only. Canis 
Virginianus has been founded on a single tooth; and 0, 
Indianensis on a single maxillary bone with teeth. Leidy treats 
the latter as a synonym for 0, primaivus, which I cannot under- 
stand, since G, primeevus is a species from India and the 
Eastern Archipelago. Mixophagus spelceus was founded by 
Cope on a single hrohen molar ; Anornodoii Snyderi by Leconte 
on a single broken canine. 

Cope constituted six new species and three sub-genera of 
arvicolae from the remains from Port Kennedy Cave in Penn- 
sylvania alone ; and if they are really distinct, and the minute 
distinctions in the dentition upon which they are founded, 
and to which Professor Cope draws attention, do not 
point to sexual differences, differences of age, &c., he is very 
fortunate. 

The so-called Stereodectes tortus of Cope, according to Leidy, 
is founded on a distorted and thickened tooth of an arctomys 
from Wythe County, Virginia, due to its having been unopposed 
by a corresponding tooth ; a feature which has sometimes 

Leidy, Synopsis, 174. ’ Id. 375, 376. 

® Lubbock, Prehistoric Times, 285. 
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occurred in Arctomys monas^ to which species, in fact, it may 
belong.® 

Dr. Leidy separated the North American Megatherium 
from the South American animal merely on the arbitrary 
ground of its habitat, and gave it a new name — M. mirahilis. 

The same writer has constituted two new genera of sloths 
from exceedingly slight materials ; in one case from a single 
tooth from Natchez, Mississippi, which he says is similar in size 
and structure to the first molar of Megalonyx Jrfforsoniij but has 
a very different form. He has named the genus and species 
which he has constituted on this fragile basis, Erepiodon 
priscus. 

The second gcmiis has been withdrawn by its author, and 
it is worth while quoting his exact words, since the name 
occurs prominently in the list of pleistocene mammals in the 
sixth volume of the Smithsonian Contributions.^^ He says, 
speaking of a small fragment of a molar tooth discovered in 
the sand of the Ashley Biver, South Carolina : The speci- 
men, when first received, I supposed to indicate a species of a 
new genusi to which I gave the name of Euhradys antiguus ; 
but I now believe it to be nothing more than a fragment of 
the first inferior molar of Mylodon llarlanil^ ‘ Assuredly this 
most mischievous practice of coining genera and species could 
hardly be more wantonly done, and yet this has been exceeded. 

Dr. Leidy himself tells us that three distinct generic forms, 
Uhinoceroides Allvghancmisy Featherstonhaugh ; Rhinoceros 
Alleghanensis, Do Blainville; and Tropodon, of Rafinesque, 
were founded on a fragment of native rock with several pro- 
jecting pebbles, which were mistaken for incisor teeth. The 
specimen is preserved in the Paris Museum, and De Blainville 
says of it, “ C*est sans doute une piece artificielle.” 

These examples will suffice to show how embarrassing and 
mischievous has been the consequence of so-called spccies- 
mongering in America, where some scientific men seem to 
have been far more anxious to add new names to our already 
groaning lists than to work out the problems which the great 
masters of physical science, such as Darwin, have taught us 
to face. 

• Cope, Synopsis, 172. Leidy, Synopsis, 104. 

* Id. vol. vii. 48. 
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This difficulty of nomenclature is not the only one. There 
is a real diflGiculty behind it created by a special tendency 
to variation in the types of animals which is characteristic of 
America. 

Agassiz says, " This difPerentiation of our animals into an 
almost indefinite number of varieties in species which have, as 
a whole, a wide geographical distribution, is a feature which 
prevails very extensively upon the two continents of America. 
It may be observed among our squirrels, our rabbits and 
hares, our turtles, and even among our fishes ; while in 
the Old World, notwithstanding the recurring of similar 
phenomena, the range of variation of species seems less 
extensive and the range of their geographical distribution 
more limited.^^ ^ In this the New World proves itself, as in 
many other respects, very conservative of old ways, since this 
tendency to great variation is what we find so remarkable in 
examining the fauna of former times in Europe. Thus the 
variation of the doer in Europe, even so recently as the Forest- 
bed series, is very remarkable, while in the genial latitudes 
of the South of Franco the remains of other animals, such as the 
rhinoceros, &o., are subject to considerable variation in pleis- 
tocene times, the stability of forms increasing as we get into 
more boreal conditions. In America we similarly find that the 
horse, the bison, the musk-sheep, &c., varied considerably 
more in pleistocene times than they do now. 

Eeverting to the list of animals above printed, I now pro- 
pose to devote a few paragraphs to the more important 
among them, more notably the elephants and their allies. 
First, in regard to the Mammoth, Cuvier collected a catena 
of instances of its occurrence in America, beginning with an 
undoubted molar figured by Drayton in his view of South 
Carolina. It had been discovered as early as 1791, in 
the marsh of Biggin, near the western source of the Co])per 
Eiver. G. Turner, in 1797, read a paper before the Academy 
of Philadelphia to show# that in addition to the mastodon, 
which was well known to occur in considerable numbers in 
America, there also occurred molar teeth with transverse 
laminae, clearly those of an elephant. Oatesby, in his History 

2 Nott and Gliddon, IndigeDoas Eaces of the Earth ; Letter from L. 
Agassiz, op. cit. xiv. 
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of Carolina, tells us how at Stour in that State there were 
disinterred three or four teeth of a large animal which tho 
negroes, natives of Africa, recognized as molars of an elephant, 
and he adds that they must have seen similar ones in Africa. 
In a letter from Mr. Barton to Cuvier he describes the dis- 
covery of the tooth of an elephant in the River Susquehanna, 
with a piece of tusk six feet long and thirty-one inches in 
circumference, and it is interesting, as Cuvier says, that the 
Delaware Indians called their river Ohenning, or river of tho 
horn. The salt-marsh of Big-bone Lick in Kentucky was an 
early source from which elephants^ bones were forthcoming. 
They have since occurred in many parts of the United States, 
Canada, and Russian America. 

In 1863 Dr. Falconer published a paper in the Natural 
History Review in which he pointed out that two distinct forms 
of elephant occur in America. One of these, he urged, is 
indistinguishable from the Mammoth, while the other, E. 
Cohimhi, is markedly different. Leidy, who is oppressed by 
an a iwiori prejudice that the pleistocene fauna of Europe 
and Asia are different in every respect, gave a new name 
to the American specimens, i.e. E. Americanus. Other 
writers have differentiated a third form, E, Jachsoni ; but Dr. 
Falconer, who was facile jyrinceps as an authority on such a 
point, distinctly says that these are mere synonyms. This does 
not mean that there is no variation, any more than the same 
affiimation could bo made in tho Old World, for the same 
author says he could generally distinguish American Mammoth 
teeth, — urging, that the ridges and their constituent parts are 
more attenuated and condensed ; but,^^ he adds, “ I do not 
regard it as indicating more than a slight geographical 
vaiiety, for the other characters, such as the form of the lower 
jaw, &c., remain constant to the true Mammoth type/^ ® 

The second species, to which Falconer gave the name of 
E. Columbia and of which E. Texianus, and perhaps also E, 
Imperator, are synonyms, was mj?rkedly different in its 
molars ; the section of which presents " colliculi showing 
rather thick plates of enamel folded upon cuneiform cores of 
ivory of very considerable width at their base, and separated 
by correspondingly open interspaces filled with thick masses 
® Memoirs, ii. 237. 
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of comont. These characters are strongly in contrast with 
the attenuated, parallel, and pectiniform disposition of the 
materials seen in molar- sections of E, primigenius ; combined 
with the dilated outline of the 'disks of wear,^ and the 
decided crimping in the plates of enamel, they led mo to 
regard the form as occupying a place in the series between 
E. antiquus and E. Indiciis, and as differing more from the 
Mammoth than does the latter from the existing Indian 
elephant.**^ It is not improbable that between the two 
American forms, as between those of the Old World, some 
intermediate examples may occur, but the types are no doubt 
correctly discriminated by Dr. Falconer. As is the case 
in Europe the thin and thick plated forms have a different 
geographical range. The former, or the Mammoth, occurs 
abundantly in the district of Alaska, especially at Eschcholz 
Bay, but not apparently east of the Mackenzie River. As 
in Europe, its remains are very rare within the zone whore 
erratic boulders occur, and I am not aware that any specimen 
has occurred in]^Canada east of Lake Ontario ; some remains 
were found at Burlington Heights, at the western extremity 
of that lake, forty feet deep and about sixty feet above the 
level of the lake.® 

In his report for 1874-5, on tho Geological Survey of 
Canada, Mr. Spencer says : " In the more recent deposits of 
the Shell River Valley (the Shell River is a tributary of the 
Assiniboine), an Indian is said to have found, a few years 
ago, some large bones, which were at tho time sent to Fort 
Ulin, and afterwards to England. These remains were de- 
scribed to me by a man who had seen them, and also tho place 
whence they came. They appear to have been large enough 
to have belonged to E. primigenius, and in fact they were 
called Mammoth’s bones by the white men of tho country.” ® 
The true Mammoth has occurred not unfrequently in tho 
United States, and notably in Ohio. 

The Appalachian chafti roughly bounds the limits of the 
two forms, but they overlap somewhat. South of the chain 
E, Columbi prevails, and it has been found in Texas, Alabama, 

Memoirs, ii. 214 * Canadian Naturalist, viii, 135. 

® Op. cit. 63. 
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Louisiana, and Mississippi. It has also occurred in California^ 
The most northern point where its remains have been traced 
is Newbern, near Cape Hattoras.® In Mexico its remains 
have been found abundantly, and in almost every valley, 
especially near the Hio Grande. In Mexico they have occurrc'd 
under la vii-str earns.® Ilemnins of it have Jilso been found in 
Guilt cm ala. 

I'he most interesting of the contemporaries of the 
Mammoth in North America was the mastodon. The genus 
Mastodon differs from Elephas mainly in the character of 
its molar teeth., and also in occasionally possessing tusks 
ill the lower as well as the upper jaw. Its molar teeth, 
instead of havi?ig a number of parallel laminae of dentine 
enamel and cement, arranged across the tooth in ribbons, 
present a number of tcaf-like conical tuberosities and 
rounded points resembling in a measure those of the hip- 
popotamus. In regard to these teetli, as contrasted with 
those of the elephant, Mr. Murray says, While it is scarcely 
possible to sec any resemblance between the molars of the 
extreme species, the characters become imperceptibly less 
defined as the species approach, until it is almost impossible 
to say of some which have been raised into a sub-genus, 
under the name of Steyodon, whether they are mastodons or 
elephants. If we suppose the molar teeth of the mastodon 
to be compressible, and their substance to be pressed between 
front and back, and so that the colliculi are squeezed thin and 
flat, we should convert the teeth of the mastodon into teeth 
of the elephant, only much shorter, and having fewer 
lamellae; but the number of these colliculi differ in different 
species. In the simplest form they have a series of four 
mamillaB in a double row. Tlien we come to a series of five 
in a double row. At the next stiige, the hollow between the 
two rows begins to disappear, so that instead of each two 
mamillae being separated by a hollow, they are turned into 
single transverse ridges ; and we have then the sub-genus 
StegodoHy with a series of six and more rows, forming the 
transition to the elephants.^^ ^ In regard to the tusks in the 

7 Proc. Acad. Nat. Sc. Phil. 1870, 98. 

^ Falconer, Memoirs, ii. 233. 

^ Silliman, Journal, 1858, 283. ^ Op. cit. 179. 
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lower jaw, the same writer says that this is as constant a 
feature with the mastodons as the possession of tusks in the 
upper jaw is with the elephants. ^^In some mastodons these 
tusks in the lower jaw are absent, and in others only one is 
strongly developed; but this appearance or absence is a 
sexual one, individual, or at most a specific and not a generic 
character.^^ * 

The general shape of the mastodon was proportionately 
longer, with thicker, clumsier limbs than the elephant, like 
which it no doubt had a trunk. Of tho thirteen species of .the 
genus described by Dr. Falconer, ten belong to the Old World 
and to earlier geological periods, and those have no immediate 
interest for us. Three belong to tho Now World, and arc 
found in pleistocene beds. One of them, which occurs in 
North America in company with tho Mammoth, alone concerns 
us at present. That these two animals should have co-existed 
together ill the New World is very remarkable, since in tho 
Old World tho mastodon distinctly belongs to an earlier 
horizon than the Mammoth ; and there is no evidence that they 
lived contemporaneously there. That they did so iu America 
is most certain. In fact, tho remains of tho mastodon 
are in many cases so much better preserved, and so much 
fresher-looking than those of the Mammoth, that Mr. R. Peak^ 
argued that in America it survived tho hitter animal, instead 
of tho contrary having been the case, as in Europe.'* 

Tho mastodon, in fact, in America phiys very much the 
same toIg that the Mammoth does in Siberia; that is to say, 
its remains are found so fresh and well-preserved in the 
snperlicial deposits that it is quite patent to a very casual 
observer that no prolonged geological cliangt‘S have taken 
place since its extinction, and that it marks the poimltimate 
stage of tho world^s history, as we know it, just as tho Mam- 
moth does in Siberia and Europe. It is important to establish 
this, since in Europe the mastodon specially di flerentiates tho 
Pliocene age. Some vcny elementary facts may bo quoted in 
support of this position, and here as elsewhere it will bo well 
to first present the view of such an experienced and careful 
observer as Sir Charles Lyell. Thus ho says : In tho State 
of New York, the mastodon is not unfrequently met with in 

^ Op. cit. 178. ^ Hist. Disq. on the Mamiiioth, 68. 
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bogs and lacustrine deposits /ormed in hollows in the drift, and 
therefore, in a geological position much resembling that of 
recent peat and shell marl in the British Isles, Denmark, or 
the valley of the Somme. Sometimes entire skeletons have 
been discovered within a few feet of the surface, or peaty earth 
at the bottom of small ponds which the agriculturists had 
drained. The accompanying shells in these cases belong to 
fresh-water genera, such as Lymnea, Physa, Planorhis, Cifclas, 
and others. They differ from European species, but are the 
same as those now proper to ponds and lakes in the same 
parts of America. I have elsewhere given an account of 
several of those localities which I visited in 1842,^ and can 
state that they certainly have a more modern aspect than 
almost any European deposits in which remains of the Mam- 
moth occur.^^ * Again, the same great observer remarks how 
the fluviatilo deposit of Goat Island seen near the Niagara 
Falls and at several points below them, and in which mastodon 
remains occur, is very modern, since the fossil shells contained 
in it are all of species now inhabiting the waters of the Niagara. 

After describing the discovery of several mastodons in the 
fourth geological district of the State of New York, Mr. James 
Hall continues : In all situations where these remains appear 
to have been left undisturbed they are associated with the most 
recent deposits, proving that the animal has existed upon the 
surface since the present condition of things prevailed. . , . 
We think it highly probable that the mastodon was alive in 
this country at a period when its surface was not materially 
different from its actual state, and that he may have existed 
contemporaneously with man.” Again, he says : Of the very 
recent existence of this animal (the mastodon) there seems to 
bo no doubt; the marl beds and muck swamps where the 
remains occur are the most recent of all superficial accumulations 
(indeed, they are now forming), and the surface had arrived 
at its present condition before these began to be formed. Any 
great change, such as the submergence of the land, would 
obliterate these deposits and mingle their contents with the 
surrounding drift.” ® 

^ Travels in North America, i. 55. London, 1845. 

^ Antiquity of Man, 398. 

® Hall, quoted by Southall, Recent Origin of Man, 327, 328. 
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No American geologist doubts that the mastodon on the 
other side of the Atlantic survived to so-called pleistocene 
times. 

In America/* says M. Pomel, the mastodon deposits are 
diluvial, and agree in position with those containing Elephas 
primigenius*^ ^ There can in fact be very little doubt that the 
beds in America in which the mastodon occurs are on the same 
horizon as the Mammoth beds of Europe and Asia. 

The first recorded instance of the discovery of mastodon 
remains is contained in a letter from Dr. Mather to Dr. 
Woodward, in the Philosophical Transactions for 1714,” 
vol. xxix., 03, describing some teeth and a thigh-bone found 
in 1705, &c., at Claverack, thirty miles from Albany, and 
on the banks of the Hudson River. These he attributed to 
a gigantic race of men ; and he specially mentions that where 
the last of the remains occurred the ground was of a 
different colour and substance for a space of seventy-five 
feet, “ which they suppose to be from the rotting of the 
body to which these bones and teeth did, as he supposes, once 
belong.” 

In 1739 a French traveller named De Longouil first dis- 
covered the famous deposit of fossil bones in Ohio known as 
Big-bone Lick. He brought to Paris with him a femur, the 
extremity of a tusk, and three molars of a mastodon. These 
he presented to Daubenton and Buffon. The former declared 
them to belong to two different animals; the femur and 
tusk to an elephant, the teeth to a hippopotamus, Buffon 
insisted that they all belonged to some elephantine animals 
which had lived in primitive times and become extinct, thus 
initiating the fertile notion of extinct species. He called the 
creature the animal or elephant of the Ohio. He, however, 
believed it to bo six or eight times as big as the elephant. 

In 1752 a mastodon’s molar was figured in the Memoirs of 
the French Academy ” by G-uettard. Canada now fell into the 
hands of the English, s^jid in 1705 Croghan forwarded several 
cases of bones home from Ohio, and Hunter, from an exami- 
nation of a lower jaw, declared that the animal had nothing to 
do with the hippopotamus, and differed considerably from the 
elephant. Ho identified it with the Siberian Mammoth, of 

7 Warren, m. 
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which he had not seen any remains, and especially attributed 
to it a carnivorous appetite. Cuvier first assigned the animal 
its proper position in the animal world, and gave it the name 
of mastodon or teat-tooth. He described four species of it ; 
the North American species being designated as Mastodon 
giganteus. It has also been called M. Ohiotieus, Hunter^s 
mistake in regarding the mastodon as identical with the 
Siberian Mammoth led to its being called a Mammoth in 
America. 

The mastodons were separated into two divisions by Dr. 
Falconer. In one of those, the Trllophodons, he placed the 
throe American species. This division is distinguished by 
possessing three transverse ridges in three of the teeth, viz. 
the third or last deciduous molar, the fourth, or first perma- 
nent or aiite-pcn ultimate molar, and the first, or second 
permanent or penultimate molar.® 

The chief diSerenco between the M, giganteus and the two 
South American species is marked by the relative width, &c., of 
the teeth, and by the absence of papillm (i.e. the small, conical 
eminences between the ridges), which exist in the other two 
species.® 

Cuvier says the M, giganteus has occurred in America as 
far north as 43° N.L. north of Lake Erie,*® but wo have 
evidi nee of its having reached considerably further north in 
the two scapulas found on the banks of the Swan River near 
the western side of Lake Winnipeg and its tributary. Lake 
Winnipegoosis. These Richardson at first attributed to a 
new elephant, E. Itupertianus, but afterwards assigned to the 
mastodon.* Dr. Dawson described the discovjery of bones of a 
species of mastodon from the island of Cape Breton, in connec- 
tion with the superficial gravel.® 

In regard to its distribution in the States, Dr. Warren says : 

Bones in greater or leas numbers have been found scattered 
over a large part of the territory of the United States and 
Canada. A vast number of these ha^^e been collected in the 
salt-licks of Kentucky, in Ohio, Virginia, the Caroliuas, 

® Warren, M. giganteus, 139. Id. 139, 140. 

Cuvier, Oss. Foss., i. 221. 

^ Zoology of the Herald, 101 and 141. 

- Acadian Geology, 83. 
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Alabama^ Mississippi, and the Arkansas country. Only two 
instances are recorded of its occurrence east of the Hudson 
Eiver, and noYie in Coiiiiocticut.’^ ® West of the Rocky 
Mountains it has occurred in California and on the banks of 
the Willammeth in Oregon. 

The authors of the geological expedition to Guatemala and 
Salvador tell us they had seen a number of bones of quater- 
nary ago, which were deposited in the collection of the 
Sociedad Economica de Guatemala ; among them were a 
colossal femur, several vertebrae, remains of ribs, and portions 
of jaw-bones and teeth belonging to the mastodon and the 
elephant, and which they attributed tentatively to M, angns- 
tidens and Ele'phas Golmrihi* Remains of tho mastodon have 
also been found in Honduras, near the village of Tambla, in a 
pass leading to the Pacific.^^ ^ 

Another animal, whose nearest living relative is found fos- 
silized in the Forest bed and on the Euxine, occurs in ploistocono 
beds in North America. This is a gigantic beaver named 
Castoroides Ohioensis. It differed very much from the living 
beaver, and may not have been aquatic. No portions of the 
skeleton except the head and teeth have been discovered. Its 
size, according to Professor Allen, was about that of a black 
bear, and it was wholly a vegetarian/^ Professor Allen 
separates it entirely from the beavers proper, and says, It 
bears a singular combination of characters, allying it on tho 
one hand to tho beaver, and on the other to tho chinchilla 
and viscacha, and also to the musk-rat, but which at the same 
time separate it widely from cither group.” He inclines to 
connect it with the group which includes Arnhlyrhiza and 
Loxomylus, described by Professor Cope, from the caverns of 
Anguilla Island, West Indies. 

This largest of known rodents was first described by Mr. J. 
W. Foster in 1837, from remains found at Nashport, Licking 
County, Ohio. An entire cranium was also discovered in the 
town of Clyde, Wayne County, Now York, and part of a lower 
jaw occurred at Memphis, Tennessee, and was described by 
Ur. Wyman.® 

» Op. cit. 2. ^ Id. 284, 285. 

^ Murray, Geog. Dist , &c., TSO. 

Am. J. Sc., 2nd ser. x. 56 ; id. 62, 63. 
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In two of theso cases, the castoroides was actually found 
with the mastodon ; while in the cave of New York, Mr. Hall 
refers the deposit in which it occurred to the horizon of the 
mastodon.^ It is also reported from Shawneetown, Illinois, 
and from Charleston, Coles County, in the same state ; from 
the Ashley Eiver, South Carolina ; from near Natchez, Mis- 
sissippi ; from Louisiana ; from Texas ; and from Michigan, 
Ohio, and New York. It seems, therefore, as Mr. Winchell 
says, to have extended over the whole of the United States 
east of the Mississippi, from Minnesota to Louisiana and into 
Texas. 

The mastodon and the great beaver are not the only animals 
which in America survived from an earlier geological age. 
The close ally of the horse, the hipparion, which in Europe 
characterizes the previous age to the pleistocene, has been 
found in beds of pleistocene age on the Ashley River, in South 
Carolina. The American tapir, which still survives, is another 
relic of the pliocene age, showing that America, zoologically 
at all events, is anything but a new world. 

While one set of animals which lived with the Mammoth in 
North America binds its fauna to an earlier age, another has 
an equal interest for us of a different kind. This class includes 
the gigantic sloths so characteristic of South American de- 
posits. I shall content myself here with showing that they 
lived in North America also, and lived there contempora- 
neously with the fauna we are at present interested in. 

Remains of the megalonyx, or great claw, were first dis- 
covered in 1797 in the cave of Green Briar, in Western 
Virginia. It has also been found near Memphis, in Tennessee. 
A very complete skeleton afterwards occurred at Natchez, in 
the valley of the Mississippi, with the mylodon, mastodon, horse, 
musk-sheep, deer, bear, tapir, &c. It has also occurred in Adams 
County, Mississippi, and in Alabama. Mr. D. D. Owen has 
described it from the banks of the Ohio, below Henderson 
County, in Kentucky, and from Evans^lle, in Indiana, where it 
occurred with living species of fresh-water and land shells, such 
as Faludina poriderosa, Melania canaliculata, Gy das rivularis, 
Cydofitoma, Physa, Lymncea, Planorbis tricarinata, P. lens^ 
fragments of Unio, &c. An abnormal tooth of megalonyx has 

7 Am. J. Sc., 2iid ser. x. 64. 
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been described by Dr. Leidy from Natchez under another name, 
i.e. Jf. dissimilis.^ Professor Cope, in describing the remains 
from Kennedy Cave, a fissure in the Potsdam limestone of 
Chester County, Pennsylvania, professes to have discrimi- 
nated six species of megalonyx, of which four are new ! These 
remains comprised at least portions of fourteen individuals of 
Megalonyx Jeffersoni. He also names M, loxodon^ M. Wlieatleyi, 
M. dissimilis^ M. sphenodon, and M, tortidus,^ Cope says 
Megalonyx Jeffersoni has also occurred in caves in Tennessee, 
Georgia, and Alabama. We will now turn to the megatherium. 

The first discovery of the megatherium in North America 
was made in 1823, at Skiddaway Island, in Georgia, whence 
the remains of five individuals are reported. Other remains 
have since been found in the same State, and on the shores of 
the River Ashley, in South Carolina. Dr. Leidy is clearly of 
opinion that it has not occurred in North America except on 
tlic maritime borders of these two States. 

Ill digging the Brunswick Canal in the former State it 
was found with Elephas Columbia Mastodon, Equus Amerlcanus, 
Bos latifvons, and a cholonian, Chelonia Goiiperi. At Skidda- 
way Island it has occurred with the same animals. On the 
banks of the Ashley River, in Carolina, it was associated 
with Elephas, Mastodon, Equus, Tapirus, Dicotyles, Hippiarion, 
Hydrochoerus, &c.^ 

Dr. Leidy has difierentiated the North American megathe- 
rium from the South American one merely on account of its 
habitat, and has called it M. mirahile. Other writers have 
treated this as a mere arbitrary distinction. 

The mylodon was first discriminated in North America by 
Dr. Owen, who assigned a lower jaw from Big-bone Lick, in 
Kentucky, to a species of the genus, which he named Mylodon 
Earlani. 

Dr. Leidy describes other remains of the animal from 
Mammoth Ravine, Mississippi; the Ashley River, in South 
Carolina; the Willamm^th or Mullonah River, a tributary of the 
Columbia, in Oregon; and from Penton County, Missouri. 
Remains of this animal have also occurred with those of 

8 D’Archiac, 207, 208. 

8 Cope, Pre. Rep. Amer. Phil. Soc., Apr., 1871, 73 — 85. 

* Leidy, Smith, Cont., vii. 49 — 55. 
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megalonyx and other extinct animals in the ravines near 
Natchez, Mississippi.* 

Themylodon was also found in the fissure in Chester County, 
Pennsylvania, already named. 

The great sloths are not the only animals whose focus of 
distribution was South America, whose remains have been 
found in pleistocene bods in North America. The capybara 
{IlydroclioGTus JEmpi), which is a very characteristic mammal 
of the Southern continent, has left remains in deposits on tho 
Ashley River, in North Carolina. 

Having described some of the more prominent animals 
which charactoiizod the pleistocene age in North America, wo 
will now turn to the conditions under which they lived. 

In tho first place we have an exact parallel in North 
America to tho barren area which, as we saw, occupied 
Northern Europe in the Mammoth age. Tho North American 
district to which I refer is that surrounding Hudson’s Bay on 
all sides, and bounded roughly by tho Mackenzie River, tho 
Slave River, Lakes Athabasca, Wollaston, Deer, Churchill, and 
Winnipeg ; the great Canadian lakes, and a line joining tho 
eastern extremity of Lake Ontario with the mouth of tho 
Hudson River. 

As in Northern Europe, this area is marked by the presence 
everywhere of traces of glacial action, boulders, boulder-clay, 
&c., &c., and by a complete, or almost comjjleto, absence of re- 
mains of a land fauna. Not only so, but what is more remarkable 
and suggestive, while there is such a scarcity of remains even of 
quite boreal animals in this district, the same animals have left 
their remains much further south than their present habitat, 
proving almost conclusively that they were compelled by tho 
arctic conditions of their present homes to find a home else- 
where in pleistocene times. This is very notably the case 
with the musk-sheep, which is now such an arctic animal. 
Dr. Richardson, speaking of its present distribution, says : 
‘^It has not been seen alive on the Labrador coast, in 
Greenland, nor in the insular lands lying between Iludson^s 
Straits and Lancaster Sound. It ranges on the continent 
from the limits of tho woods northwards, and from Seal River 
in tho Welcome to the eastern outlet of the Mackenzie, seldom 

2 Leidy, Smith, Cent., vii. 47—49. 
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in tho winter penetrating into the thick forests, but rather 
resorting to the thin and scattered clumps of spruce-fir that 
skirt the barren grounds, and in summer migrating partially 
northwards to the islands beyond Barrow’s Straits, while tho 
bulk of the herds remain all the summer on tho barren 
grounds, chiefly in hilly districts not far from the woods. Its 
southern limits may be nearly traced by a line running from 
the entrance of the Welcome into Hudson’s Bay, about tho 
sixtieth parallel of latitude in a westward and southward 
direction, to the sixty-sixth parallel at the north-east corner of 
Great Bear Lake, and from thence in nearly the same direction 
to Cape Bathurst, in the seventy-first parallel.’’ Hearne states 
that he once saw the tracks of one within a few miles of Fort 
Churchill, in latitude 59°, and this seems to have been its 
southern limit as far back as the time when M. Jeromio 
was at Churchill.® Pennant says it has occurred in tho 
country of the Assiniboiue and Christiiiaux Indians, 50° 55' N. 
latitude. 

In pleistocene beds, on the other hand, it is reported of the 
ordinary normal type from Fort Gibson, Arkansas River ; Now 
Madrid, Mississippi; Big-bone Lick, in Kentucky; Turnbull 
County, Ohio ; and Barton County, Missouri ; while the greater 
part of a skeleton has been found at St. Louis. I hold strongly 
that the so-called glacial period was strictly contemporary with 
the Mammoth age in America as in Europe, and that glacial 
conditions were much more limited in both continents than is 
generally argued. Upon this I hope to enlarge considerably 
in a subsequent volume. Here I would merely say that the 
beds of very arctic shells found in the surface-beds of Eastern 
Canada were, in my view, strictly contemporary with the 
Mammoth. The cold water of the North Atlantic at this 
period having enabled some of the marine animals to live 
further south. Thus, the walrus, which we are told has never 
been seen alive to the south of G0° N. latitude, reached further 
south on the other sid^ of the Atlantic in pleistocene time, and 
remains of it have been found in superficial beds in New Jersey, 
Virginia, and Massachusetts.** 

Dr. Dawson has written an elaborate memoir on the marine 

^ Zoology of the Herald, 23. 

■* Murray, Distribution of Mammals, 128. 
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shells found in Canada in beds which I take to be contem- 
poraneous with the Mastodon and Mammoth. As in Europe, 
they point to the North Atlantic at this period having been 
colder ; a large proportion of the shells, however, are still 
living on the coasts of Canada, in the Gulf of St. Lawrence, 
and on the shores of Labrador. Further south, as wo shall see, 
the evidence goes to show that the molluscs were more like 
the still living species. This evidence of the marine molluscs 
is, therefore, at one with that of the land and fresh-water 
molluscs. 

Dr. Dawson has also discovered, in contemporary beds, 
remains of Pulmonata^ still living in Canada, the species 
belonging to the genera Lymnoea and Planorhis} 

. The evidence of the plants confirms that of the shells. As 
I have argued at some length in the case of Europe, the 
presence of large glaciers is quite consistent with the neigh- 
bourhood producing a certain amount of vegetation, and we 
are not surprised to find remains of a boreal flora existing in 
Canada alongside of the traces of a severely northern 
climate round Hudson^s Bay. 

In Canada the scanty plant remains have been studied by 
Dr. Dawson. They have chiefly occurred in the Leda clays at 
Green’s Creek, on tho Ottawa, and comprise remains of Drosera 
rotuyidifolia, which is now common in bogs in Canada, Nova 
Scotia, and Newfoundland, and thence, according to Hooker, 
to tho Arctic Circle ; Acer spicatuvi, which is found in Nova 
Scotia and Canada, and also at Lake Winnipeg; Potentilla 
Canadensis, which occurs in Canada and New England ; Oay • 
lussaccia resinosa, which is abundant in Now England and 
Canada, also on Lake Huron and the Saskatchewan ; Populus 
halsamifera, which abounds in Canada and New England, and 
extends to the Arctic Circle ; Thuja occidentalis, trunks and 
branches of which occur in the Leda clay at Montreal. Ac- 
cording to Lyell, it has occurred associated with the mastodon 
in New Jersey; the tree now grows »in New England and 
Canada, and extends northwards into the Hudson’s Bay terri- 
tory; Potamogeton perfoliatUfS still inhabiting streams of the 
Northern States and Canada, and extending to the Great Slave 
Lake; P.pussilis, or perhaps P. hydra, which still grows in 

^ Murray, Distribution of Mammals, 76. 
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the River Ottawa ; Carecce and Graminece ; fragments appa- 
rently belonging to these plants, but whose species are 
undeterminable, are referred to by Dr. Dawson ; Equifictum 
scirpoides, which occurs in the Northern States and Canada. 
These plants, as Dr. Dawson says, may be characterized as a 
selection from the present Canadian flora of some of the more 
hardy species,” and he sums up his results as showing, inter 
aliay that the region bordering the Ottawa was in nearly the 
same condition with that of the present south coast of Labrador 
fronting on the Gulf of St. Lawrence. The absence of all the 
more Arctic species occurring in Labrador should perhaps 
induce us to infer a soineAvhat milder climate than this. ® 

If we leave the virtually barren and glacial district of 
North-eastern America, and turn elsewhere, we shall find that 
the North American continent, in the Mammoth ago, shared 
with Europe another feature which is more or less remarkable. 
From the Gulf of Mexico to the St. Lawrence, and from the 
Pacific to the Atlantic, the continent formed, virtually, one 
zoological province in pleistocene times, in which, as in France 
and South Britain, animals which are now limited to northern 
and southern latitudes respectively found a common and 
neutral home. 

The gigantic sloths of tropical America and the great 
tiger (Felis atrox) lived with the musk-sheep; the peccary 
the tapir, and the Columbian elephant, with the grizzly 
bear, the bison, and the reindeer ; and we have this 
additional very interesting fact, that the elephant and the 
musk-sheep cannot well have migrated in America, nor the 
bison nor the bear, in the way animals are supposed to 
have migrated in Europe and Asia, inasmuch as the varieties 
whose remains are found in the south can be discriminated 
from those which characterize the north of the continent] and 
it is not to be supposed that animals could change the 
character of their skeletons in the manner they are known 
to change the colour of .their fur between summer and winter. 

We must conclude then that in North America the mixed 
fauna lived together under more or less neutral conditions, as 
we have seen was the case in Europe, or that animals then had 

® Dawson on Post-Pliocene Plants, Canadian Naitiralist, N.S. iii. 
69 — 76 . . 
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this period have been the actual contents of the stomachs of 
mastodons, which have been preserved in a singularly perfect 
condition, and of which it will be interesting to quote some 
examples. 

In 1806, Bishop Madison, in a letter to Mr. Barton, described 
the discovery, in the basin of the Ohio, in Withe County, Vir- 
ginia, of a skeleton of a mastodon, then called a Mammoth, 
five feet and a half below the surface. And in the midst of 
the bones was a mass of half -masticated branches, leave-^, and 
reeds, among which it was possible to recognize the remains 
of a reed still common in Virginia; and the whole seemed to 
be enveloped in a kind of sack, which was reasonably con- 
cluded to have been the animars stomach, and the contents, 
therefore, the remains of its food.* 

Bishop Madison also reported the discovery, in 1811, on 
the banks of the river York, six miles east of Williamsburg, 
of remains of a Mammoth in a stratum permeated by cypress- 
roots.* 

In the case of a mastodon^s skeleton, discovered in 1845 in 
Orange County, Dr. Warren tells us that although the botanical 
character of the contents of its stomach had not been accurately 
determined, they were supposed to include the willow, linden, 
and maple trees. In regard to the Newburgh mastodon and 
the contents of its stomach, we read : On examination by 
the microscope the fragments (of food) present the aspect of 
the terminal branches of coniferous trees. The observations 
of Dr. Carpenter, Professor Gray, and other gentlemen, sup- 
port this opinion so far as it relates to the mastodon food 
found at Newburgh in the great skeleton ; the same is true of 
that found in Warren County, New Jersey, with the Cam- 
bridge mastodon, in which also the supposed food appeared 
in the form of intestinal convolutions.^^ 

In a letter to Dr. Warren, Professor Gray gives the fol- 
lowing account of the portion of the substance examined by 
him. ^ 

‘'As to the sticks found in the stomach of the mastodon, I 
stated to the Academy that an examination with the micro- 
scope showed from the structure of the woody fibre that they 

* Cuvier, I. 219. » Id. 220. 
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were boughs of pine or spruce of some sort, and that they 
minutely agreed with the wood of the hemlock-spruce, so 
that this is very probably, the species they belonged to, but 
there is no certainty of it/* And in a subsequent letter he 
says : — 

The observations made with the microscope on the material 
supposed to have been in the stomach of your great mastodon, 
showed that the woody matter consisted of twigs of some 
coniferous tree or shrub, and probably some kind of spruce ; 
for when in London, in the summer of 1851, I submitted por- 
tions of the undigested and partially digested food to Dr. 
Carpenter, without informing him whether any opinion had 
been already expressed in regard to them, so that he was 
entirely ignorant of the result of Professor Gray^s examination, 
or that they had been examined by any other person. The 
following is his reply : — 

‘ Although I have not had time to make as full an exami- 
nation as I could have wished into the nature of your Masto- 
don^s food, yet I think that theTesults I have obtained are of 
some interest, and that they will help you to a more complete 
investigation. 

^ The substance you placed in my hands contains two sets 
of fragments of wood, readily distinguishable by the colour, 
and by their different states of preservation. Those of a 
reddish hue are very little changed, and may be clearly made 
out to belong to the coniferous tribe. The transverse sections 
exhibit the structure as well as those of a recent wood would 
do, the longitudinal show the borders of the woody fibres less 
clearly defined, and the glandular markings are less obvious 
than in a fresh piece of wood. But still the structure is very 
well preserved, and I make little doubt that a similar exami- 
nation of your existing conifers will serve to identify its nearest 
if not its actual representative. 

“ ^The blacker fragments are quite a different wood, they have 
undergone a greater ch^ge of decomposition, and are much 
infiltrated wdth carbonaceous matter. I have found it im- 
possible, on account of their tendency to disintegration, to cut 
slices as thin as I should wish, and 1 am consequently unable 
to speak positively of their origin. Moreover, the t^pe of 

u 2 
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structure is one with which I am not familiar, though I have 
seen something like it in silicified woods. I hope that some of 
your own vegetable anatomists will be able to discover its 
representative among the American forests. The principal 
part of the black amorphus matter I believe to be the product 
of the more advanced decomposition of this wood/ 

Sir Charles Lyell, in describing the mastodons found in 
Warren County, Now Jersey, says, "From the clay in the 
interior, within the ribs, just whore the contents of the 
stomach might naturally have been looked for, several bushels 
of vegetable matter had been extracted, and Professor 
Webster, of Harvard College, had the kindness to present me 
with some of it, which has since been microscopically examined 
for me in London by Mr. A. Henfrey, of the Geological 
Survey. He informs me that it consists of the small twigs of 
a coniferous tree of the cypress family, and they resemble 
in structure the young shoots of the white cedar {Thuja 
Orientalis), still a native of North America, on which, therefore, 
we may conclude that the mastodon fed.^^ * 

Professor Shaler, speaking of the mastodon, says that it 
fed upon a vegetation not materially different from that now 
existing in that region^* (i.c.’the Mississippi valley); "the 
fragments of wood which one finds beneath their bones seem 
to be of the common species of existing trees ; even the reeds 
and other swamp plants which are imbedded with their re- 
mains are apparently the same as those which now spring in 
the soil.^’ ® 

This completes the evidence of the plants, and it seems to 
point, as the other evidence does, to the climate of the United 
States during the Mammoth age, having been 'temperate and 
congenial to the growth of a luxuriant vegetation, not unlike 
in kind to that which still thrives there. A climate also, as 
in Europe, more generally uniform all over the continent, with 
smaller differences between winter and summer, and a greater 
humidity in the air. That is to say, a less continental and a 
more insular climate than now exists in the States. The 
causes of this are perhaps not very hard to seek. The area 

'* A Second Yisit to the United States, by Lyell, ii. 363, 364. 

^ Eecent Origin of Man, 332. 
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round Hudson^s Bay was, in my view, not only under glacial 
conditions during the Mammoth period, but was also, it would 
seem, largely submerged, since marine shells are found so 
frequently in situ in deposits of that age. The presence of a 
much larger area under water than now exists in the very 
heart of the continent would have the precise effect of 
moderating the extremes of climate. On the other hand, I 
shall endeavour to show in another volume that the Rocky 
Mountains have been largely uplifted since the Mammoth age. 
This would allow the more genial damp winds from the Pacific 
to prevail very much more than they do at present, and 
counteract the effect of a considerable refrigerator in the north- 
eastern part of the continent. According to the authors of 
the Reliquiae Aquitanicae,^^ there is at present a difierence 
of 10 degrees in favour of the Pacific over the Atlantic coasts 
of North America.® 

To sum up the results of my induction. The country round 
Hudson’s Bay in the Mammoth age was under glacial con- 
ditions and largely submerged, and on these accounts sterile in 
sub-aerial life. Apart from this wild and barren area. North 
America, from the Arctic circle southwards, enjoyed a temperate, 
equable, and humid climate. In approaching the glacial area, 
the mean temperature was doubtless lower than now, without 
such great extremes, while as the influence of this refrigerator 
diminished and that of the warm Pacific winds prevailed, it 
would be higher than now. The conditions in travelling from 
Hudson^s Bay to Louisiana being not unlike what would have 
been met with in Europe in moving from the Baltic to the 
south of France. 

Having considered the conditions under which the Mammoth 
and its companions lived in North America, we will now turn 
to the way in which it became extinct there. 


Op. cit. 48. 
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CHAPTER XI. 

THE EXTINCTION OP THE MAMMOTH AND ITS COMPANIONS IN NORTH 

AMERICA. 

Yidi ego quod fiierat quondam Bolidissima tellus 
Esse f return. Yidi factas ex sequore terras. 

Ovidy Met. xv. 262-3. 

Legends in North America founded on the discovery of gigantic bones — 
Examples of mastodons, &c., found with their soft parts and the 
contents of their* stomachs preserved — Skeletons found intact — 
Caches of remains found together — The great animals not destroyed 
by man or by carnivorous animals in North America — Theory of 
bogging untenable — Proofs that the mastodons, &c., were destroyed 
in North America by a cataclysm involving a widespread flood of 
water — Opinions of famous scientific writers favouring this view — 
Palaeolithic man in North America — The evidence of man supports 
that of the great beasts in regard to the cataclysm. 

In the previous chapters I have shown how many points of 
contact our problem presents between the old world and the 
new. These points are not exhausted by what I have stated, 
but are even more noticeable in the circumstances which I am 
now going to relate, and which deal more immediately with 
the main purpose of this work. I began my account of the 
Mammoth in Europe by reporting some legends which the 
indigenous tribes of Northern Asia have invented to account 
for its huge remains being found so commonly. Similar legends 
occur in America, based probably on similar data, thus : 
Sir John Richardson, speaking of the people on the River 
Kuskokwini, which flows into Behring’s Straits, where Mam- 
moth’s tusks are largely found, says : The natives have a 
tradition that the great animals to which the tusks belonged 
came in old times from the East, but that they were destroyed 
by a shaman of the River Kwichpak. Some of them, however, 
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Bay that the herd was merely driven into the earth and that it 
comes up on one night of the year.” ‘ 

M. Leffenon, in his notes on Virginia, says : A delegation 
of warriors of the Delaware tribe having visited the Governor 
of Virginia during the Eevolution on matters of business, after 
these had been discussed and settled in council, the Governor 
asked them some questions relative to their country, and, 
among others, what they knew or had heard of the animals 
whose bones were found at the Salt Lick on the Ohio. The 
chief speaker immediately put himself in an attitude of victory, 
and with a dignity suited to what he conceived the elevation 
of his subject, informed him that it was a tradition handed 
down from their fathers, that in ancient times a herd of these 
tremendous animals came to the Big-Bone Licks and began an 
universal destruction of the bears, deer, elks, buffaloes, and 
other animals which had been created for the use of the 
Indians, that the Great Man above, looking down and seeing 
this, was so enraged that he seized the lightning, descended on 
the earth, and seated himself on a neighbouring mountain, on 
a rock, on which his seat and the prints of his feet are still to 
be seen, and hurled his bolts among them, till the whole were 
slaughtered, except the big bull, who, presenting his forehead 
to the shafts, shook them off as they fell ; but missing one at 
length, it wounded him in the side \ whereupon, springing 
round, he bounded over the Ohio, over the Wabash, the 
Illinois, and finally over the great lakes, where ho is living to 
this day. It is well known,” he adds, “ that on the Ohio and 
in many parts of America farther north, tusks, grinders, and 
skeletons of unparalleled magnitude, are found in great num- 
bers lying on the surface of the earth, and some a little below 
it. A Mr. Stanley, taken prisoner by the Indians near the 
mouth of the Tennessee, relates that being transferred through 
several tribes from one to another, he was at length carried 
over the mountains west of the Missouri, to a river which 
runs westwardly; th5t these bones abounded there; and 
that the natives described to him the animal to which 
the bones belonged as still existing in the northern parts of 


} Arctic Searching Expedition, 1851, 1, 370. 
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the country, from which description he judged it to be an 
elephant/^ * 

In the tenth volume of the Natural History of New York/^ 
Professor Mather tells us that Mr. Stichney, ^^for many years 
the Indian agent of the United States for the tribes north-west 
of the Ohio, informed him that particular persons in every nation 
were selected as repositories of their history and traditions ; 
that these persons had others, who were younger, selected for 
this purpose continually, and repeatedly instructed in those 
things that were handed down from generation to generation, 
and that there was a tradition among the Indians of the 
existence of these animals; that they were often seen; that 
they fed on the boughs of a species of lime-tree ; and that 
they did not lie down, but leaned against a tree to sleep.^^ * 
Fabri told Buffon, as early as 1 748, that the Indians looked 
upon the bones found in various places in Canada and 
Louisiana as belonging to a particular beast known as the 
father of cattle — pere aux boeufs.^^ ^ 

While the Indians put together naive sagas of this kind, 
men more skilled in science drew from their remains, as their 
Eui'opean compeers did, equally curious lessons. 

In a letter written by Ur. Mather to Dr. Woodward,® the 
former, in writing about Genesis vi. 4, relating to giants, 
“ confirms the report of there Laving been in the antediluvian 
world men of very large and prodigious stature, by the bones 
and teeth of some large animals lately found in Albany, in 
New England, which for some reasons he judged to be human, 
particularly a tooth brought from the place where it was found 
to New York, in 1705, being a very large grinder, weighing 
4flbs., with a bone, supposed to be a thigh-bone, seventeen 
feet long. He also mentions another tooth, broad and flat like 
a fore-tooth, four fingers broad. The bones crumbled to pieces 
in the air after they were dug up. They were found near a 
place called Olaverack, about thirty miles on this side Albany. 
He then gives the description of one, vJhich he compares with 

^ Southall, Eecent Origin of Man, 344. 

3 Nat. Hist, of New York, iv. p. 44; Southall, 344, 345. 

^ finflbn, Epoqnes de la Nature, part 9. Cuvier i. 209. 

^ Philosophical Transactioiis for 1714, p. 62. 
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the eye-tootli of a man. He says it had four prongs or roots, 
flat and something worn on the top j it was six inches high, 
lacking one-eighth, as it stood upright on its root, and almost 
thirteen inches in circumference; it weighed 21bs. 4ozs. troy. 
There was another, nearly a pound heavier, found under the 
bank of the Hudson River, about fifty leagues from the sea, a 
great way below the surface of the earth, where the ground is 
of a different colour and substance from the other ground, full 
seventy-five feet long, which they suppose to bo from the 
rolling of the body to which these bones and teeth did, as he 
supposed, once belong.’^ 

Don Matias de la Mota Padilla tells us that in the Valley of 
Los Cincillos, in Mexico, there have been found many bones 
which appear to have belonged to men of great bulk, although 
there are some, he adds, who aflirm them to be the bones of 
fishes or other marine animals, such as whales, which remained 
on the land when the waters of the universal deluge withdrew.® 

The Viceroy of Mexico, D. Antonio de Mendoza, preserved 
in his palace at Mexico the small bones of the feet of a pre- 
tended giant, each measuring a foot in height, Mendieta, who 
quotes this fact after Olmos, adds that, according to his know- 
ledge, there had been taken to the Viceroy D. Luis de Velasco 
other portions of skeletons and molars of giants not less 
terrible.^ 

Acosta, in his well-known work, entitled Historia Naturale 
e Morale dello Indie, reports a tradition how one of the early 
tribes which invaded Mexico — theTlascaltecas — ^had to struggle 
with a race of giants which were there before them, and goes 
on to say : We must not holde this of the giants to be strange or 
a fable; for at this day we finde men^s bones of an incredible 
bignes. When I was in Mexico, in the year of our Lorde one 
thousand five hundred eighty-sixe, they found one of those 
giants buried in one of our farmes, which we call Jesus del 
Monte, of whom they brought a tooth to be seene, which 

® Historia de la Conqaista de la Provincia de la Neuva Galicia, quoted 
in the Recherches Zoologiques pour servir a Thistoire de la faune de 
I’Am^rique Oentrale et du Mexique, part I. 4, note. 

5^ Recherches Zoologiques pour servir a Thistoire de la faune de 
TAmerique Oentrale et du Mexique, Part I. p. 4. 
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(without augmentiug) was as big as the fist of a man ; and, 
according to this, all the rest was proportional, which I saw 
and admired at his deformed greatness/’ ® This was doubtless 
the skeleton of a mastodon. 

Bernal Diaz, referring to the same tradition, says: In 
order that we might judge of their size, they presented us with 
a femur of a man of this race. It was very big, and denoted a 
man of large stature. It was well preserved from the knee 
to the ancle. I measured it, and found it was as long as 
myself. They brought other fragments of bone which were 
decayed. . . . Cortez told us it would be well to send the great 
bone to Castile, to let his Majesty see it, and it was accordingly 
sent by some of the first people who returned.^’ ® 

Humboldt explains the legend reported by Torquemada 
about the Olmecs having defeated the Quimanes on the 
plateau of Tlaxcala, by the discovery there of the molars of 
mastodons and elephants, which the people take for the teeth 
of men of a gigantic stature.^ 

Nunode Guzman reports a legend of giants from Tala, in 
the state of Xalisco, which is also explained by the numerous 
finds of bones of a large size in the valley of Los Cincillos.^ 

Dr. Weber tells us the bones of fossil proboscidians are still 
known among the indigenes of the province of Nuevo Leon as 
huesos de gigante. M. Guillenim-Tarayre tells us the very 
large bones found south-west of Chihuahua, before reaching 
the Bolson of Mapimi, have given that district the name of 
Llano de los gigaritcsy nud according to the same author the 
Indians of the district of Sahnaripa, in Sonora, have adopted 
the same name.® 

These legends are also reported from the district south of 
Mexico. Thus Juarios tells us how in the valley of Petapa 
(the southern extremity of the valley of Guatemala) there were 
found bones of giants, and the chronicler Puentes says that 
J. S. D. F. Payo de Rivera had in his possession a tooth found 
in that district, which was as big a% a man^s two fingers. 
Juarios elsewhere says that in the hacienda del Penol (in the 
Department of Chiquimula) were found some skeletons of 

® Acosta, Hackluyt Society, 454. ® Id. 4, note 3. 

1 Id. p. 4. * Id. » Id. 5. 
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giants so enormous that the bones of their legs [tihias) were 
two vares (Im. 60) long, the other bones being in similar 
proportion/ 

Such were the theories current among men of science about 
the great bones, until Daubenton, Hunter, and eventually 
Cuvier, worked out the true aflBnities of the Mastodon and 
Mammoth in America, We will now turn to the extinction 
of these animals. 

The problem presents precisely the same diflBculties, and 
compels us to adopt the same conclusions as we have done in 
the old world. 

In America the conditions are different to those in northern 
Siberia in regard to climate, and we cannot expect to have the 
soft parts of the great mammals preserved in the same perfection 
as when they are preserved by ice ; but we have something 
similar where we have an abundance of a preservative element 
like salt, as in the case of some of the salt marshes, and under 
these circumstances remains have been found which have been 
singularly well preserved. Thus in 1762 the Shawany Indians 
found some three miles from the Ohio the skeletons of five 
mastodons, and reported that one of the heads had a long 
nose attached to it, below which was the mouth. Mr. Barton 
argues with reason that the trunk of the animal was actually 
preserved. Similarly in describing a great skeleton found in 
a marsh in Illinois, the discoverer reports that the form of the 
beak was still recognizable although partly decayed ; this also 
seems to point to remains of the trunk having been preserved.^ 

Again, Mr. Graham, in the New York Medical Repository,^^ 
vol. iv. p. 414, says ; In Montgomery there was found hair 
of the mastodon three inches long and of a dun colour. 
Judge Miller, in describing the discovery and appearance of 
a skeleton at Sbawangunk, Ulster County, says that ^around 
and in the immediate vicinity were locks and tufts of hair of 
a dun brown, of an inch and a half to two and a half inches 
long, and in some insfhnces from four to seven inches in 
length. ... In digging a well near the entrance of the 

* Voyage Geologique dans les Rdpubliques de Guatemala et de Sal- 
vador, by Dollfus and de Mont Serrat, 285, notes. 

® Cuvier, i. 222. 
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Watast into the Ohio, there were found some bones of a 
mastodon, and according to M. Badollet, in company with 
skin and hair/ ® 

In the “ American Journal of Science for 1839, vol, xxxvi. 
p. 199, is an account of the discovery of a mastodon*s skeleton 
by Dr. Koch, in which it is stated that the head and forefoot 
were well preserved, also large pieces of the skin, which 
looked like fresh-tanned leather/^ 

Lyell, in describing the American remains, says : — 

Nothing is more remarkable than the large proportion of 
animal matter in the tusk, teeth, and bones of many of these 
extinct mammalia; amounting in some cases, as Dr. C. T. 
Jackson has ascertained by analysis, to twenty-seven per cent.; 
so that when ail the earthy ingredients are removed by acids, 
the form of the bones remains as perfect, and the mass of 
animal matter is almost as firm, as in a recent bone subjected 
to the same treatment. 

Ihe earth from Big- Bone Lick, according to Cuvier, contains 
ligneous debris, and when treated with nitric acid emits a 
foetid odour, proving the presence of animal matter.^ 

Dr. Leidy tells us that the bones of a Megalonyx preserved 
in the Museum of the Academy of Sciences of Philadelphia 
are so fresh that portions of articular cartilage and tendinous 
attachments are well preserved.® 

The skull of a peccary upon wliich Leidy founded his genus 
Euchoerus was found in a saltpetre -mine in Kentucky. So 
fresh was it, that it was treated by Dr. Harlan in his “ Fauna 
Americana,^^ as actually recent and belonging to a recent 
peccary. Its texture was unchanged, and Dr. Leidy says he 
noticed a few small pieces of adhering adipocere in the fangs. 

The freshness of the remains is not limited to the bones 
and to portions of the soft parts of the animals ; thus in the 
case of the mastodon skeleton found in August, 1845, in 
Orange County : — 

" The mass of broken twigs, &c., lying beneath the pelvic 
bones was in quantity about five or six bushels; towards the 
posterior portion, it presented traces of convolutions, passing in 

® Warren, op. cit., 148. 7 Oss. Foss., i. 216. 

® Proceedings Acad. Sc. Phil. 1859, 184. 
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a straight column of four inches diameter through the pelvic 
orifice, and behind the ischium, terminated in a homogeneous 
mass, evidently of a foecal character. Three or four similar 
masses were found in difierent parts of the pit. The con- 
stituent parts of this mass, significantly called by President 
Hitchcock ^his last supper,* were twigs, grass, and earthy 
matter. The largest twigs, in their wet and swollen state, 
were from one-fourth to three-eighths of an inch in diameter, 
and from an inch to an inch and a half in length. They 
presented no appearance of being ground during mastication, 
but rather as though crushed in a vice. Some pieces of twigs 
were entire ; those which separated parted in the direction of 
their longitudinal fibres.** ® 

In regard to the skeletons found at Hackett*s Town, New 
Jersey, in 1844, we read : The bones were found in a basin. 
On the top of the stratum in which they occurred was about a' 
foot of vegetable deposit, formed of decayed leaves, &c., then 
about six inches of whitish sand, mixed with vegetable matter, 
and below this a deposit which, Mr. Ayers (the owner of the 
farm where the remains occuiTcd) says, when first opened 
was of a yellowish colour, very much resembling the manure 
of a cow-yard when thrown up in heaps in the winter, and 
had a very strong smell of the same kind. Exposure to the 
weather has changed its colour to the dull bluish black of 
swamp-earth, which it seems to be mixed with, great quan- 
tities of vegetable remains, principally of marsh plants, with 
scattered fragments of branches of trees, &c. . . . Between 

the ribs of two or three of the skeletons was a considerable 
quantity of what Mr. Ayers describes as resembling coarse- 
chopped straw, mixed with fragments of sticks ; no doubt 
the contents of the stomach. ... I regretted very much 
that my knowledge was not sufficient to determine the species 
of the plants of which so many portions remain, but I thought 
I recognized some which are now growing in the neighbouring 
marshes, such as flags, cat-tails, &c.** 

When the lacustrine deposit at Newburgh, in which a mas- 
todon was found, was laid open, and part of its contents had 
been removed, a mass of substance resembling the crushed 
® Warren, op. cit., 173. 
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branches of trees was noticed^ though at first with little atten- 
tion, Dr. Prince, who was present, describes its appearance 
as follows : — 

In the midst of the ribs, imbedded in the marl and un- 
mixed with shells or carbonate of lime, was a mass of matter 
composed principally of the twigs of trees, broken into pieces 
of about two inches in length, and varying in size from very 
small twigs to half an inch in diameter. There was mixed 
with these a large quantity of finer vegetable substance, like 
finely-divided leaves, the whole amounting to from four to 
six bushels. From the appearance of this, and its situation, 
it was supposed to be the contents of the stomach ; and this 
opinion was confirmed on removing the pelvis, underneath 
which, in the direction of the large intestines, was a train of the 
same material about three feet in length and four inches in 
diameter.^^ 

Not only are the remains very fresh in many cases, but in 
many other instances the skeletons of the animals have been 
found intact, showing that the animals rest where their car- 
cases lay after they died ; and if they had been buried in 
frozen ground, as in Siberia, the flesh which covered them 
would still be found upon them. A. few cases of the finding 
of such intact skeletons may be quoted. 

A whole skeleton of a Mammoth was discovered by Mr. 
Roderick Campbell near the sources of the Yukon, or Kwich- 
pak, on the fifty-first parallel of latitude and more than 1500 
feet above the sea-level. The skeleton, says Dr. Richardson, 
when first discovered was believed to be entire, but the Indians 
employed in securing it let it slip into a deep lake.' 

In 1762 the Shawany Indians found, in a salty marsh some 
three miles from the Ohio, five almost entire skeletons, which 
were described by Dr. Smith Barton.* 

In 1801 Mr. Peale discovered near Newburgh, on the Hudson, 
in Orange County, in the State of New York, two nearly per- 
fect skeletons, one of which was preserved at Philadelphia and 
the other was taken to London. These skeletons were the 
subjects of several memoirs, and were the basis of Cuvier^s 
dissertation on the animal. 

* Zoology of the Herald^ 142. 


2 Cuvier, i. 217. 
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An almost perfect skeleton was discovered in 1823, near 
Long Branch in New Jersey \ and an otherwise fairly complete 
skeleton was discovered in 1827 near Genesseo, Ontario 
County, New York. 

Dr. Koch published, in 1839, the discovery of a skeleton in 
Gasconade County, Mo. ; and about a year later another 
skeleton was discovered by him in Barton County, on the 
Porame de Terre river, about ten miles from its junction with 
the Osaga. 

In the fourth volume of the Proceedings of the American 
Philosophical Society,^' p. 118, is a letter from Mr. J. D. 
Maxwell to Professor Henry, dated October 1 7th, 1844, describ- 
ing the finding near Hackett’s Town, New Jersey, of portions 
of the skeletons of five mastodons : one pretty large, three of 
smaller size, and a calf. One of the middle size was considered 
to be a female, and two to bo young animals, as was evident 
both from the teeth and the sutures of the skull. 

In 1844 a skeleton was found in Warren County, New 
Jersey, which is now preserved in the Anatomical Museum of 
Harvard University. 

Among other scientific novelties, says Sir Charles 
Lyoll, *^at Boston, I was taken to see two magnificent 
skeletons, recently obtained, of the huge mastodon ; one of 
them found in Warren County, New Jersey, which a farmer 
had met with six feet below the surface when digging out the 
rich mud from a small pond recently drained. There were no 
less than six skeletons, five of them lying together and the 
sixth and largest about ten feet apart from the rest. A large 
portion of the bones crumbled to pieces as soon as they were 
exposed to the air, but nearly the whole of the separate 
specimen was preserved. Dr, John Jackson called my atten- 
tion to the interesting fact that this perfect skeleton proved 
the correctness of Cuvier^s conjecture respecting this extinct 
animal, namely, that it had twenty ribs like the elephant, 
although no more thaj nineteen had ever been previously 
found. . . . But a still nobler specimen of this great 
proboscidian quadruped was exhumed in August, 1845, in the 
town of Newburgh, New York, and purchased by Dr. John 0. 
Warren, Professor of Anatomy in Harvard University. It is 
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the most complete^ and perhaps the largest^ ever met with. 
The bones contain a considerable portion of their original 
gelatine^ and are firm in texture. The tusks when discovered 
were ten feet long; but the larger part of them had decom- 
posed, and could not be preserved. The length of the skeleton 
was twenty-five feet and its height twelve feet, the anchylosing 
of the two last ribs on the right side afforded the comparative 
anatomist a true gauge for the space occupied by the in- 
vertebrate substance, so as to enable him to form a correct 
estimate of the entire length.^^ 

Colonel Whittlesea, in the fifteenth volume of the Smith- 
sonian Contributions,^' mentions finding an elephant near 
Sandersky, Ohio. A mastodon, he says, was also found at 
Aurora, Illinois. Three mastodons were found by Dr. Meyer 
and Dr. Stimpson in 1867, in Noble County, Indiana; the 
skeleton of a calf and one of the adults were nearly complete . 
An entire skeleton of a mastodon was found in a. stream in 
Kansas by Mr. J. D. Parker.® Mr. Latrobe mentions an 
entire skeleton of a mastodon as having been found near the 
city of Tezcuco, in Mexico.* 

This list might be greatly enlarged, but it will suffice. When 
the remains have been found scattered, they are for the most 
part sharp in outline and unweathered. Thus, speaking of the 
remains from the Port Kennedy Cave, Professor Cope says : 
‘^Neither the bones nor teeth are rolled or water- worn, but all 
are sharp and well defined.” ® This is only a repetition of 
what Cuvier had already said of the American mastodon 
bones.® 

As in Siberia, the remains are found in America, not in 
scattered examples only, but in vast and heterogeneous 
deposits. Big-Bone Lick, in Kentucky, received its name 
from the abundance of the remains there. General Collard, 
on digging only during three days, found twenty-four 
fossil bones ; and Croghan believed he had found the 
remains of thirty individuals; and afterwards many more 

. 8 Southall, Eecent Origin of Man, 330, 331 . 

^ Proc. Acad. Nat. Sc. Phil. 1859, p. 185. 

Proc. Am. Phil. Soc. 1871—73. 

® Op. cit., i. 221, 222. 
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occurred there. The mastodon bones occur there with those 
of other animals ; and in some places, according to George 
Turner, the beds seem entirely composed of the bones of 
buflFaloes, deer, and other smaller animals.^ Lyell says 
the number of mastodons found there could not have been 
less than 100 distinct individuals ; those of the fossil elephant 
{K primigenius) twenty, besides which a few bones of a 
stag, horse, megalonyx, and bison are said to have been 
obtained.® 

In a letter to Cuvier, Smith Barton described the occurrence 
of thousands of bones of the mastodon on the Ossago Kiver, 
and mentioned having himself secured seventeen tusks, some 
of which were six feet long and a foot in diameter.® 

Jefferson, in his observations on Virginia, tells us that a 
person called Stanley, carried off by the Indians beyond the 
Missouri, had seen great deposits of bones in a river flowing 
west.' 

Mr. Hodgson, speaking of the megatherium remains, found 
in Georgia, says : The bones of the different species of 
mammalia occurred together in groups, and in some cases the 
greater part of the bones of the same skeleton were found in 
immediate juxtaposition. They were generally unbroken when 
first uncovered, but, being soft and tender, fell to pieces if 
roughly handled. Many of the specimens were quite perfect 
and beautifully fossilized, and in no instance, except when 
they had been washed put into a salt-water creek, was there 
any abrasion of the surface. . . . All the bones of the terres- 
trial mammalia were found at nearly the same depth below the 
surface, resting on the same stratum of sand, and embedded 
in the same alluvial formation.^^ 

Dr. Eichardson, after enumerating the tusks that had been 
brought to England by tho English explorers from Behring^s 
Straits up to 1854, says : ^^If we add to the tusks here men- 
tioned those procured by Kotzebue, but whose number I do 
not know, we must conclude that they were tho spoils of at 
least fifteen mammoths, and collected in four hasty visits, the 
results of the exposure of comparatively small portions of 

® Lyell, North America, ii. 65. 

1 Id. 


7 Cuvier, i. 216. 
9 Id. 218. 
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thawing cliff. The neighbouring Eskimos are in the habit of 
employing the soundest tusks for the formation of various 
utensils; and the American fossil ivory has for at least a 
century, and for a longer period of unknown duration, been 
an article of traflBc with the Chukchis of the opposite shores of 
Behring’s Straits, so that we can venture upon no calculation 
of the multitudes of mammoths which have found graves in the 
•several icy cemeteries of the American coasts of Behring’s 
Straits.” * 

Again, Mr. Dali reports of the district he explored on the 
River Tanana, or River of Mountains, that he found great 
numbers of fossils there. So abundant were they, that it 
seemed as if some commotion or convulsion had driven the 
animals there — the mastodon (? H. H. H.), elephant, deer, 
musk-ox — and suddenly destroyed them. So many huge bones 
may have frightened the Indians, and given rise to their 
superstitions.’’ ® 

The conditions under which the bones occur in America are 
therefore precisely those in every respect which accompany 
them in Europe, and it would involve a useless reiteration to 
deduce the same results from the same facts in the same 
detail. I shall therefore traverse the ground more rapidly. 

We cannot assign the extinction of these animals to a 
change of climate in America, for the climate in large parts, 
and this where the remains most abound, has not virtually 
changed at all. The same plants and the same land-shells 
still thrive on the same ground. The fact that the animals 
found were apparently in robust health when they died, 
with their stomachs distended with food, and the further 
fact that remains of many very young animals have occurred,^ 
preclude the supposition that disease or want of food de- 
stroyed them. The same reasons adduced in the case of 
Asia, seem to point with even greater force in America 
to the impossibility of man having caused the destruction 
of the animals. The scattered tribes of Indians, using 
rude stone weapons, could hardly accomplish in the way 

® Zoology of the Herald, 11. 

3 Proceedings California Acad, of Science, 1868, p. 35. 

* See Lyell, Voyage II., 66. 
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of destroying life what their better armed and apparently 
more numerous successors who were found there when the 
Europeans discovered America, failed to accomplish with the 
animals which then surrounded them. If the modern Indian 
could barely cope with the bison and the grizzly bear, how did 
his ruder ancestor destroy the megatherium and the mastodon ? 

I may quote, in reference to the American case, the opinion 
of Dr. Buckland. It is vain,” he says, to contend that they 
have been subdued and extirpated by man, since whatever 
may be counted as possible with respect to Europe, it is in the 
highest degree improbable that he could have exorcised such 
influence over the whole vast wilderness of Northern Asia, and 
almost impossible that he could have done so in the boundless 
forests of North America. The analogy of the non- extirpation 
of the elephant and rhinoceros on the continents and islands 
of India, where man has long been at least as far advanced 
in civilization, and much more populous than he can ever have 
been in the frozen wilds of Siberia, shows that he does not 
extirpate the living species of these genera in places where 
they are his fellow-tenants of the present surface of the earth. 
The same non- extirpation of the elephant and rhinoceros occurs 
also in the less civilized regions of Africa,^’ &c., &c. 

The absence of gnawing which has been remarked both in 
the bones from Alaska and those from the United States, and 
the occurrence of the bones in close contact as skeletons, show 
that the predatory animals did not put an end to the fauna in 
question in America any more than it did in Europe and Asia, 
while the finding of masses of bones of various animals of dif- 
ferent habits there, as on this side of the Atlantic, points the 
same moral. The skeletons found intact and with the attach- 
ments for the muscles sharp and fresh, show there has been no 
weathering, due to continued exposure to the air, as in the 
case of animals that die a natural death, and the preservation 
of the contents of the stomach, also intact, contents which are 
so easily dissipated, prcire very clearly here as elsewhere that 
directly the animals died they were buried and protected from 
the weather. In explaining their destruction we must there- 
fore find a cause competent to bury as well as kill them. 

As in the old world these considerations have induced men 

X 2 
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to argue that the animals perished by being bogged in soft 
ground. Thus, speaking of the remains from the Brunswick 
Canal in Georgia, Mr. Couper says, The bones of the mam- 
malia occurred generally in groups, and in some cases a large 
number of those of the same skeleton were found together. 
From this circumstance, and the unworn and perfect state of 
many of the bones, it is highly probable that the carcases of 
the animals were floated, or fell into the then lake or stream, 
and that, sinking to the sandy bottom, they were gradually 
covered to their present depth by the deposit of the sediment 
of the water. Of the species discovered, the remains of the 
megatherium and the mammoth were the most abundant, and 
of the former, six heads of femurs were found in the bed of 
the canal within the distance of a mile. All the bones were 
at the same depth, and imbedded in the same stratum.’’ ® 

But this theory will not bear criticism. As a matter of 
fact, the remains are not found in boggy ground. In many 
places where they occur peat and boggy ground overlies the 
deposit in which they occur, and is in itself caused by the sub- 
jacent mastodon, he having been tough enough and impervious 
enough to prevent the water draining away, and thus allowing 
peat, &c., to accumulate. Sir Charles Lyell remarks more than 
once that the mastodon remains are not found in the superficial 
deposit of turf or humus y but in the tough, underlying shell- 
marl. I will quote one passage only from his First Journey 
to America,” i. 55. He says, I had been told that the mas- 
todons’ teeth were taken out of muck, or the black superficial 
peaty earth of this bog (i,e. a bog near the village of Genesco, 
in the State of New York). I was therefore glad to ascertain 
that it was really buried in the shell-marl below the peat, and 
therefore agreed in situation with the large fossil elks of 
Ireland, which, though often said to occur in peat, are, in 
fact, met with in subjacent beds of marl.” 

But other arguments may bo adduced against the bogging 
theory. Thus the animals are found far away from river-beds, 
and there is no reason for supposing that rivers traversed the 
wide stretch of high ground where they occur ; and if they 
did, we have already seen how difficult it is to conceive the 
Proc. Acad. Nat. Sc. Phil. 1842, i. 17. 
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preservation of carcases by mere inundation river mud, which 
is so slight in thickness. 

Speaking of the theory of animals having voluntarily 
walked into and become mired in swamps, and subsequently 
been covered by mud and peaty accumulations, Dr. James 
Hall says, It seems to me very unnatural that an animal, 
except in extremely rare instances, would thus voluntarily 
approach and enter upon such fatal ground. There are 
.many very obvious objections to such a conclusion. It often 
happens that the margins of these swamps, as now existing, 
are more dangerous. than the centres, and would never admit 
so heavy an animal to pass beyond their limits. Again, so far 
as the food supposed to have been eaten by these animals is 
concerned, it is quite as abundant on the margins as in the 
middle of the swamps, and from the known conditions it is 
more than doubtful if any vegetation flourished in the centre 
of the bogs, at least at the time when they are supposed to 
have been invaded by the mastodons. It fact, the peaty 
matter forming the morass in which these animal^ are sup- 
posed to have become mired . has been accumulated subsequent 
to the deposition of the mastodon remains which lie beneath 
it. Then we often find in these places a single skull, one or 
two dismembered bones, a tooth or two, or a tusk, without 
evidence of other parts. Had the animal voluntarily walked 
into these places and died there, we should have had some 
other evidence than these fragmentary parts of the skeleton. 
I have examined a small ^swampy depression in which two 
teeth of a mastodon were found, and which was not sufficiently 
broad or deep to have buried an entire animal of mastodon 
dimensions, and had the entire body by any chance been 
brought there, it is not probable that there would have been 
only the two teeth remaining. In another place I have 
seen a single tusk exhumed from a fresh-water shell-marl 
deposit beneath a peaty accumulation, with other indications 
of the skeleton, and oertainly the teeth are as likely to be 
preserved as the tusk. It is not uncommon to find one tooth 
or more in situations where no other parts of the skeleton are 
found. . . . I do not believe that any of the mastodon 

remains which we find are of animals that wandered into 
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swamps or sought their food in. such localities^ and thus 
became mired/^ ® 

I would further quote, as very apposite, some remarks by 
Mr. Maxwell about the five skeletons of mastodons found 
together, to which reference has already been made. He 
says, The remains were found covered from four to six feet 
deep, except the largest, which lay near the south-east side 
of the basin, and were but slightly covered. A few feet to. 
the north of this lay the next in size, on its haclcj and a little 
to the north and west of this, the other two, both as if in a 
standing position ; and the calf was found in a similar posi- 
tion near the north side of the basin. . . .Not more than 

one-fourth of the basin has been examined. The openings in 
it have been made at random, and in each an animal has been 
found, so that there is probably a number more. The ques- 
tion very naturally occurs, ^ How and when did so many of 
these large animals become imbedded in this narrow space ? ^ 
— questions more easily asked than answered. Mij first con- 
jecture, before seeing the place, was, that they had been mired 
in atiempting to reojch a spring, or lick ; but the small extent 
and shallowness of the basin, and the gradual descent and 
character of its bottom {which, as far as has been examined, is 
perfectly solid, and, like much of the ground around, closely 
paved with rolled stones of gneiss and limestone, generally six 
or eight inches in diameter), all forbid such a supposition^^ ^ 

Lastly, in many cases, such as the deposits in the cliff in 
Kotzebue Sound and elsewhere, the remains occur entirely 
out of reach of any possible river-flood. We must conclude, 
therefore, that the miring theory is incompetent to explain 
the facts. It might possibly explain one or two individual 
instances of the animals perishing, but it would not account 
for the destruction of the whole race— ^of all the great eden- 
tates, of the elephants and mastodons, and notably of the 
horses — and this over a wide continent, from the Arctic Sea 
to the Equator, where suitable food fand other conditions 
abounded, and abundant refuge to escape from any merely 
local or limited cause of death. 

® Notes and Observations on the Cohoes Mastodon, 107, 108. 

7 Warren, op. cit. 183. 
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The extinction^ I feel assured the more I examine the 
facts, was due, not to normal causes, but to exceedingly ab- 
normal ones. In America, as in Europe, the number of the 
remains, and their universal distribution, contrast notably 
with the scarcity and local character of the debris of mammals 
in other sub-aerial beds, on other geological horizons, and 
point, there, as here, to their having been the victims of 
a catastrophe. The unweathered bones, the intact skeletons, 
the crowds of animals of difIPercnt species found together, 
the similarity in condition of the remains, all converge 
upon one conclusion, namely, the existence of a great and 
sudden hecatomb. Try as we will, we cannot understand 
how the horse, for instance, which now revels in the prairies, 
and which was unknown to the Indians at the Spanish con- 
quest, and yet which Was very widely distributed in pleistocene 
times, could have disappeared from so congenial a country 
save by a widespread catastrophe. Such a catastrophe I have 
no hesitation in invoking. Dr. Warren says very rightly; 

The cause of the disappearance of the mastodon seems to be 
mysterious. We are naturally disposed to believe that an 
animal of so largo a size, of so great a strength, and such 
extensive distribution in various parts of the earth, must have 
required some great and general catastrophe to overwhelm 
and annihilate it.” ® I have no doubt that scientiftc men will 
presently accept no other conclusion from the facts. We have 
seen what the nature of this catastrophe was in Europe and 
Asia; it seems to me the evidence points precisely the same 
way in North America. 

If we are to meet the facts, we need a cause which 
not only destroyed animals old and young, great and small, 
aggressive and helpless, in a common doom, and in many cases 
in herds or schools of Mammoths and mastodons, but also 
buried them deeply in such tough material as gravel and 
clay while still intact, and buried them occasionally very 
deeply — (thus, in cutting the Great Western of Canada Bail- 
way, elephants’ remains were found buried sixty feet deep near 
Lake Ontario) — ^and buried them with shells, both land and 
fresh-water; and under deposits which. form, like the Bluff 
8 Warren, op. cit. 165. 
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beds;’^ continuous strata^ unbroken and undisturbed^ over 
many miles of country. It seems to me there is no other 
agency available to produce this result save a flood of water. 

As with the Mammoth in Siberia and in Europe^ so in 
North America the carcases of the mastodon are often found 
in an erect position. Thus Cuvier states that the mastodons 
found in the river of the Great Osages were nearly all in a 
vertical position.' Since that time, says Mr. Southall, many 
others have been found in swamps a short distance beneath 
the surface in an erect position.® This is assuredly consistent 
only with the animals having been overwhelmed in a deluge 
of mud and gravel while in an upright position, the attitude 
being that of swimming. This is very forcibly shown in a 
case quoted in Dr. Warren^s Memoir on the Newburgh 
Mastodon.*^ He says : The anterior extremities were ex- 
tended under and in front of the head. , . . The posterior 

extremities were extended forward under the body.^^ ® 

A mastodon was found, March, 1823, in Monmouth 
County, New Jersey, and was described by Messrs. Dekay, 
Van Rensslaer, and Cooper in detail. They tell us that its 
vertebral column, with all its joints and the ribs attached to 
them in their natural position, lay about eight or ten inches 
below the surface. The scapula rested upon the heads of the 
humeri, and these in a vertical position upon the bones of the 
fore-arm, as in life. The fore-arm was still buried. It inclined 
a little backwards, and the foot which was immediately below 
it was placed in advance of the other, as it would be if the 
animal had been walking. The four feet rested on the sandy 
stratum underlying the black earth in which the animal was 
imbedded.^* ^ 

This sprawling position is surely only consistent with the 
animal having perished while swimming in water, or water 
containing mud, and not with its having sunk, and then con- 
torted itself in the thick, plastic material of a bog. 

Another curious fact which is paralleled by the Siberian 
examples, is the finding of the majority of the skeletons lying 

' Op. cit. i. 222. ^ Recent Origin of Man, 327. 

• Op. cit. 5, 6. 

^ New York Lyceum of Nat. Hist. 1824, 146—147. 
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in a definite direction. Thus Mr. Jer. Yan Bensslaer^ in 
speaking of a skeleton of a mastodon found near Genesseo, 
Ontario County, New York, says : The skeleton lay in the 
direction so frequently observed in the remains of this animal, 
south-west and north-east.’* * The same writer, in speaking 
of a skeleton of a mastodon he discovered in 1823, near Long 
Branch, in New Jersey, writes : Its position, corresponding 
with that of the skeleton found on the Wabash, was vertical, 
the feet resting on a stratum of sand and gravel, ayid the head 
to the west-south-west. There is every reason to suppose that 
the animal was mired in that situation.” ® 

In regard to the mastodon found in 1815, about six miles 
from Newburgh, in Orange County, New York, we read that 
the direction of the backbone was north and south. The 
head was thrown crosswise, so that the tusks pointed nearly 
to the west. Every bone occupied nearly the position it did 
when the animal was alive. The back of the skeleton was 
upward, each of the vertebrae in place from the first of the 
neck to the last of the loins. The ribs were projected down- 
wards on each side. The head was upon the top of the neck, 
and the lower jaw slipped a few inches to one side. The hind- 
legs were spread out on each side, each bone in its place to the 
very feet.^ 

The famous Cohoes mastodon was found disintegrated in a 
very curious way. The lower jaw and a single foot-bone were 
found resting upon a projection of rock between two depres- 
sions or concave walls of small pot-holes, in the margin of 
what afterwards proved to be a larger pot-hole. In the’ bottom 
of the same pot-hole, lying on a bed of clay, broken slate, 
gravel, and water-worn pebbles, and covered with moss, ooze, 
and vegetable soil, lay the principal parts of the skeleton, 
mostly in juxtaposition. Other bones occurred thirty or 
forty feet distant in three several places, on a somewhat 
lower level than the great mass of the skeleton. Portions 
of a right fore-leg and rfoot, clearly of the same animal, were 
found in another pot-hole sixty feet distant, while the skull, 


* Pbys. and Med. Journal of Cincinnati, 1827, 381. 

« Silliihan’s Journal, 1826, 249. 

7 American Quart. Jour, of Agriculture and Science, 1845, 204. 
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with the cervical vertebras from the second to the seventh, 
inclusive, were essentially, in their natural relations. The 
atlas was missing, and not found at all. The lateral processes 
of the second and third, and the spines of the fifth and sixth 
vertebras were broken ofiE. Of the dorsal vertebras, the first 
four, the eighth, twelfth, and the last five remained, while the 
other nine were absent. Similar conditions existed in respect 
to other bones. In the right fore-leg, the head of the hume- 
rus alone remained in that connection, while the radius and 
ulna, and some foot-bones, had been removed to the distance 
of more than sixty feet to the south-west, and at least twenty 
feet above the principal parts of the skeleton.^* 

This aberrant, distribution of the bones naturally excited 
the imagination of Dr. Hall, whose graphic and learned paper 
I have quoted from. He invokes a glacier, and urges that the 
skeleton was once imbedded in ice. I confess his reasoning 
seems fantastic in the extreme, and I can see nothing to 
explain if we postulate a violent flow of water dealing with a 
skeleton in broken ground, and dislocating and distributing it 
in the unexpected way in which water can and does distribute 
the materials it bears along. 

The majority of writers who have taken up the cause of 
Uniformity do not seem to realize what an immense induction 
is expected from them when they attempt to explain the 
annihilation of whole races of animals quite recently, and 
under the conditions we have pointed out. 

Dr. Warren, in his well-known Memoir on the Mastodon,^^ 
at least realizes the gravity of the problem. He says : Not- 
withstanding, therefore, the possibility of conceiving many 
causes which may partly account for the destruction of the 
mastodon, we cannot find any one adequate to the annihilation 
of the whole race.^^ ® 

It seems to me clear that in the cause here urged, which 
has had the support of so many veteran geologists in old days, 
we have not only a competent, but thv only competent one. 

Dr. Buckland, after speaking of Siberia, says : Examples 
might be quoted to show the occurrence of similar remains in 
diluvial deposits all over Europe, and largely in America. 

® Warren, 166. 
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Havings ihen^ such extensive accumulations of bones of ani- 
mals and the detritus of rocks, all apparently resulting from 
the simultaneous action of water, but which the operation of 
existing seas and rivers in the districts occupied by this 
detritus can never have produced, and are only tending to 
destroy, we may surely be justified in referring them all to 
some adequate and uncommon cause, such as the catastrophe 
of a violent and general inundation alone seems competent to 
have afforded. . . . Even if it were proved that the climate 

of the Arctic regions was the same both before and after the 
extirpation of these animals, still must we refer to some great 
catastrophe to account for the fact of their universal extirpa- 
tion; and from those who deny the occurrence of such a 
catastrophe it may fairly be demanded why these extinct 
animals have not continued to live on to the present hour/^ 

Again, in another place, in summing up the various condi- 
tions which accompany the remains, the same writer assigns 
some great aqueous revolution as the cause by which their 
sudden and total extirpation was effected. “It cannot be 
contended that, like small and feeble species, they may have 
been destroyed by wild animals more powerful than them- 
selves.^^ 

Sir John Eichardson stands at the head of Arctic explorers 
for his accurate knowledge and his skill as a naturalist. He 
speaks thus about the extinction of the Mammoth and its 
companions, and the various explanations of that critical 
event. ^^It is easier to imagine that the animals whose 
osseous remains now engage our attention ranged, while living, 
to the shores of an icy sea, and that by some sudden deluge, 
or vast wave or succession of waves, they were swept from 
their pasture-grounds. It is not necessary that we should 
here discuss the extent of this deluge, or inquire whether it 
covered simultaneously the North of Europe, Asia, and 
America ; or operated by a succession of great waves, or more 
local inundations,'^ &c.* « 

A very interesting observation of the same writer confirms 
this position very remarkably, and may be compared with the 
microscopic examination of the rhinoceros heads from Siberia 

* Zoology of the Voyage of the JSeraldf 2. 
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referred to in an earlier page. He says : A very fine im- 
palpable powder, in which the glittering of points of mica was 
observed through a microscope, was procured from the cancelli 
of the skulls of the Mammoth and musk-ox, from recesses 
into which it could have been carried only by the agency of 
water, and not from the mere pressure of the incumbent soil. 
The coarser particles of the matrix were not carried so far 
into the interior passages of the bonos.^^ * 

I would lastly quote the following sentence from M. D’Ar- 
chiac. Speaking of Mexico and Central America, he says ; 

Le grand nombre de localites ou Ton trouve dans ce pays 
des ossemens d’elephants, de mastodontes et de tapirs, et la 
position des sediments d’eau douce, souvent pen eloigues des 
principaux lacs, ont fait penser a Galeotti qu^une immense 
invasion des eaux avait occasionne la destruction de ces 
animaux/^ ® 

As in Europe and Asia, we must now turn to the evidence 
of man and his remains. The evidence for the existence 
of palaeolithic man in America has been more fiercely contested 
even than in Europe, and the problem there is certainly more 
complicated. In Europe we can test the age of the remains 
not merely by their actual character, but also by the presence 
or absence of associated domestic animals. In America this 
test is absent, for there were virtually no domestic animals 
save the dog known to the pre-European inhabitants. We are 
therefore remitted to less direct evidence, namely, the pro- 
venance of the remains from beds of distinctly pleistocene 
age j the fabric of the remains ; and their association with 
animals, we have reason to believe, became extinct at the 
termination of that period. 

Sir Charles Lyell was the first to call attention to the possi- 
bility of man and the extinct animals having been contempo- 
rary in America. When he visited that continent he was 
shown at Natchez, on the Mississippi, the bone of a man 
(0$ innominatum), found in a lake ^t the foot of a loess 
cliflT, with remains of Mastodon Ohioticus, a species of Mega- 
lonyxy bones of Equus, Bos, &c. ^^It appeared to be quite 

* Zoology of the Voyage of the Herald, 62. 

^ Lemons, &c., 212. 
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in the same state of preservation, and was of the same dark 
colour as the other fossils, and was believed to' have come like 
them from a depth of about thirty feet from the surface/^ 
The prejudice against the co-existence of man and the extinct 
animals, however, was so great in 1846, that Lyell himself 
suggested that the human bone might have been derived from 
some Indian grave, and been stained black by having lain for 
years or for centuries in a dark, superficial peaty soil, common 
in that region, and that while it was dislodged from an upper 
stratum, the animal bones were displaced from a lower one, 
and both had fallen into the same heap at the bottom. 
He adds, in discussing this bone in his Antiquity of Man,^^ 
No doubt, had the pelvic bone belonged to any recent mammi- 
fer other than man, such a theory would never have been 
resorted to,’’ and he urges that until other cases were forth- 
coming this one must be held in suspense.* 

Undoubted cases have since occurred in various localities in 
America, and there can now bo small doubt that this famous 
Natchez bone was both human and coeval with the remains 
found with it. In this view it becomes important to quote the 
interesting statement made by the discoverer, Dr. Dickeson. 
He says distinctly it was taken from a stratum of blue clay, 
about two feet below the skeletons of the megalonyx and other 
extinct genera of quadrupeds. 

The bone is that of a young man of about sixteen years of 
age, as determined by its size and forn^ and by the fact 
that the epiphyses have separated from, the tuberosity of the 
ischium, and from the crista of the ilium. . . . That this bone 
is strictly in the fossil state, is manifest from its physical 
characters, in which it accords in every respect of colour, den- 
sity, &c., &c., with those of the megalonyx and other asso- 
ciated bones. That it could not have been drifted into the 
position in which it was found is manifest from several facts. 
1. That the plateau of blue clay is not appreciably acted 
upon by those causes thjit produce ravines in the superincum- 
bent diluvium. 2. That the human bone was found at least 
two feet below three associated skeletons of the megalonyx, 
all of which, judging from the apposition or proximity of their 
^ Antiquity of Man, 237 — 239. 
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several parts^ had been quietly deposited in this locality. • . • 
And lastly, because there was no admixture of diluvial drift 
with the blue clay, which latter retains its homogeneous 
character equally in the higher part that furnished the extinct 
quadrupeds, and in its lower part that contained the remains 
of man/^ 

In October, 1860, some miners discovered a human skeleton 
lying on its face, twenty-two feet deep, embedded in the auri- 
ferous gravel boulders and rocky deposits of Soda Bar, about 
long. 105° 40' and lat. 39° 35', in the Eocky Mountains. All 
the larger bones, though very light and porous, were still in- 
tact, while the skull was entire and in a tolerable state of 
preservation. Under the skeleton, and about two feet lower 
down, were found the trunk, limbs and roots of a small pine- 
tree, identical in all respects with the red pine (P. variabilis) 
of the adjacent' slopes. The bark appeared charred and 
blackened, the trunk was light, yellow, and apparently sound, 
showing the fibrous woody structure, the knots, the annual 
rings of growth, identical with P. variabilis. On exposure to 
air, however, it soon became soft and crumbled, more like 
rotten, or water-soaked wood. The roots and limbs appeared 
as if violently compressed or forced in the seams of the under- 
lying rock. There then,^^ says Mr. Berthond, was a point 
conclusively shown, namely, that prior to the cause which 
covered Soda Hill, Soda Bar, and Dry Diggings Hill with its 
enormous beds of^ravel, sand and boulders, and its native 
gold, man roved and dwelt in this region.^^ ® 

In a paper read before the Troy Meeting of the American 
Association for the Advancement of Science, Professor Win- 
chell, in speaking of the Post-Tertiary beds of Michigan, says, 
they enclose numerous remains of the mastodon and mam- 
moth. These are sometimes found so near the surface that 
one would believe they have been buried within 500 or 1000 
years. What is perhaps most interesting of all, is the discovery 
of fiint implements in a similar situation.^' * 

Professor Aughey, writing in 1880, says 

^ Free. Acad. ]^at. Sc. Philadelphia, 1866, 344, 345. 

® Annual Scientific Discovery, 1871, p. 239, quoted by Southall. 
Epoch of the Mammoth, 167. 
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For years I have been closely watching for human remains 
in the loess deposits. Eight years ago, three miles east of 
Sioux city, Iowa, in a railroad cut, I found a small arrow-head 
in these deposits. I was looking for mollusks, and was 
digging after them with a large knife, when I struck some- 
thing hard, and laying it bare, to my great'surprise and joy found 
it to be an arrow-head. So far as I knew this was the first mark 
that had yet been discovered of the presence of man during 
this age. From that time onward I have seized every oppor- 
tunity of exploring these deposits for human remains. The 
same year I found some flint chips in the bluffs, at the back of 
Jackson, in Dakota County, but it was not absolutely clear 
that these were of human origin. My next find was about two 
and a half miles south-east of Omaha, in a railroad cut, where 
I found a large coarse arrow or spear-head. This last was 
found in 1874. It was about twenty feet below the top of the 
loess, and at least six inches from the edge of the cut ; so that 
it could not have slid into that place. The first found was 
fifteen feet below the top of the deposit. . . . Thirteen inches 
above the point where the last arrow was found, and within 
three inches of it being on a line with it in undisturbed loess, 
there was a lumbral vertebra of an elephant {Elephas Ameri- 
canus). Unfortunately this vertebra partially fell to 'pieces on 
exposure. It appears clear from this conjunction of a human 
relic and proboscidian remains, that man here as well as in 
Europe was the contemporary of the elephant in at least a 
portion of the Missouri Valley. In 1876, and again in the 
spring of 1877, I found additional arrow-heads in the loess of 
the Republican Valley. One in a section east of the Republican 
Forks in Dundy County. It was in the loess below the second 
bed of black soil or fourteen feet below the surface. Here 
then primeval men existed anterior to two old land surfaces, 
between which and after the last this region again became the 
bed of a loess lake. The Hon. R. W. Furnas also found a 
hatchet in the loess fi\K feet below the surface in Brownville, 
Nebraska.’* 

Turning from the loess to the superficial gravels ; paleo- 
lithic implements have occurred in the so-called Trenton gravel 
in Pennsylvania, whose origin was discussed in an elaiborate 
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paper, by Professor Lewis of the Americaix Survey. These 
were discovered by Dr. Charles C. Abbott of Trenton, and Mr. 
Lewis says, that in their shape and character they are quite 
unlike those of the Eed Indians of the Atlantic coast. " He has 
found them embedded at various depths in the apparently un- 
disturbed gravel of the cliff at Eiverview Cemetery, and in other 
places near Trenton. They are of palaeolithic type, and differ 
from Indian stone implements by being larger, ruder, and made 
from a different material. They are composed of grey argillite, 
a rock which is found in places farther up the river, and which 
is a Triassic shale altered and hardened by the heat from 
adjacent trap dykes. They occur in positions which render 
it extremely probable that they belong to the same age 
as that of the deposition of the gravel, or at least to an 
age when it was overflowed by a flooded river. There 
are two points which offer strong evidence in that direc- 
tion. The first is the fact that modern Indian implements, 
‘ neoliths,* are never found associated with these palaeo- 
liths in the gravel. Although abundant at the surface, it is 
stated that they never occur at a depth of more than a few 
inches in the undisturbed soil, while the palaeoliths are found 
often ten or more feet from the surface. This fact alone 
argues a ‘different age for the two classes of implements. The 
second fact is that when found below the surface of the ground 
these palEeoliths always occur in the Trenton gravel and never 
in the older gravels. . . . Here, then, is the strongest proba- 
bility, even if the implements were found upon the surface 
only, that they belonged to and were of coeval deposition with 
the river gravel. . . . All the evidence that has been gathered 
points to the conclusion that at the time of the Trenton gravel 
flood, man in a rude state lived upon the banks of the ancient 
Delaware. . . . Many of the palacoliths found in the river 
gravels of Europe are of similar type. As a rule, probably the 
implements of the Trenton gravel are somewhat more rude. 
The writer is informed that even more primitive forms are now 
in constant use among some of our Western Indian tribes.^^ ^ 
In a letter to the Marquis of Nardailhac, written in 1884, 


7 Proc. Acad. Nat. Sc, Phil. 1880, 306, 307. 
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Dr. Abbott describes the discovery in the Trenton gravel of a 
human jawbone of undoubtedly contemporary age.® 

These gravels are^ so far as we can make out, exactly on the 
same horizon as the implement-bearing gravels of Europe, and 
bear just the same relation to the so-called glacial beds. 
In them have been found similar remains of extinct animals. 
Thus Professor Cook found the tusk of a mastodon, fourteen 
feet deep, in the gravel within a few yards of where imple- 
ments have occurred, one at the same and three at a greater 
depth. Remains of the bison have also occurred there.'* ® 
Bones of man, according to Bradford's American Anti- 
quities," page 31, have been found associated with those of 
the peccary in caves used as cemeteries by the aborigines. 

In the well-known Hartman's cave in Pennsylvania, whose 
contents were described by Professor Leidy, and which in- 
cluded inter alia remains of the extinct Castoroides Ohioensis, 
the extinct peccary Dicotyles nasutusj &c., human remains 
were found which were possibly of palaeolithic age. Pro- 
fessor Leidy speaking of them says : The human remains 
are of an interesting character, one is a large stone celt of 
hard brown slate, obtained from the bone earth some dis- 
tance within the cave. There are five bone awls,* several 
of which exhibit marks of gnawing. Some of these were 
found in the cave, and others in the outside debris. An 
implement consists of the prong of an antler worked so as 
to be barked on one side, was probably used as a needle 
for making nets. A small implement of bone resembles in 
its present condition a crochet-needle, such as is now em- 
ployed • by ladies in making worsted work. It is much 
gnawed away on one side, and looks as if it may have 
been like an ordinary needle with a perforation, and this now 
rendered incomplete from gnawing. Another implement is a 
fish-hook worked out of bone.- Such bone implements are 
among the rarer of human relics in our portion of the 
country. Another ren^firkable relic is a cone-shell bored 
through the axis as a bead. The shell is a marine species, 
ConiM torquatusj found on the western coast of Central 

8 Mat^riauz, xviii. 334, 335. 

® Abbott’s Primitive Industry, 480. 
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America. Its presence among the remains would indicate 
an extended intercourse among the inhabitants in early 
times.^^ ' 

These discoveries have also been made in Mexico, where M. 
Gruillemin-Tarayrc was the first to call attention to them. 
Thus he mentions the finding of proofs of the presence of 
man with elephants^ teeth near Chihuahua. Worked imple- 
ments were shown him from Sonora, Sinaloa, and Xalisco, 
which were probably of quaternary age. Some large imple- 
ments were shown him which had been found with remains of 
elephants at Durango, while others were found at the foot of 
the Sorrania de Zacatecas in the district of Cieneguilla, not 
far from an elephant’s skull which was found with its tusks. 
In 18G9, M. Franco discovered a hatchet of the type of St. 
Acheul in a river near the town of Teul in the department of 
Xalisco. Another implement of the type of Le Moustier from 
a Mexican quaternary deposit is preserved in the collection of 
M. Alphonse Pinart. It was figured by M. Ilamy in La 
Nature in March, 1878, Lastly, a scraper of chert and a 
pointed instrument are described by the author last named as 
having been found at Cerro de Palmas, near Tacubaya, in a 
quaternary deposit containing remains of Elephas Columbi and 
at a depth of eight metres.* 

Man, it would seem therefore, has left his remains in America 
as in the Old World in beds of distinctly pleistocene age. 
These remains compel us to adopt similar conclusions there as 
here. Thus Dr. Abbott, who has given several figures of the 
implements he found, which are apparently of paleolithic type, 
says very justly, ^^It is not practicable to trace any connection 
between the characteristic chipped palaeolithic implements and 
the polished, pecked and finely wrought objects of Indian 
origin ; the one form certainly not having any necessary con- 
nection with the other. The wide gap that exists between a 
full series of each of the two forms is readily recognized 
when the two are brought together, and no one will hesitate 
to acknowledge it; but merely verbal descriptions of dis- 
tinctive characteristics, prominent as they are to the eye, con- 

' Proc. Acad. Nat. Sc. Phil. 1880, 348. 

2 Mission Scientifiqae, &c., Anthropologic de Mexiqne, 6—9. 
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vey but little meaning.^^ * The fact that the implemeuts were 
deposited with the gravel is shown, not only by the undisturbed 
character of the latter, but also in that tliev have been 
found under the great boulders which pervade the gravel. 
Thus Dr. Abbott refers to one found twenty-one foot below the 
surface, directly under and in contact with a boulder weighing 
100 lbs., a second boulder, of much larger size, being five feet 
above. He adds, The character of the mass, which was that of 
the bluff on the bank of the river near Trenton, was such as to 
render it impossible that this specimen could have reached this 
position subsequently to the deposition of the containing bed.” * 

That the cause which buried both boulders and implcinents 
was earlier than the appearance of neolithic man, is shown by 
the fact that no relics of the latter are found with the old im- 
])lcments. The notion that these implements were dropped 
for amusement or out of wantonness, or for any other cause, 
by the Indians into a river, is disposed of by the fact, that 
while many of them are fresh, others are weathered, and show 
that they had boon exposed for a long time before they were 
buried, and wore swept away with the fresh-looking ones by 
the same potent cause. This cause, it seems inevitable to con- 
clude, was a flood of water. 

Dr. Abbott pertinently says, "It is here strenuously main- 
tained that the forces that caught up these later gravels also 
gathered in fact the rude implements that now give such 
interest to the deposit. It is evident, from the condition of 
some and the depth at which many are found, that they wore 
made prior to the foundation of the containing bed, and were 
lost or discarded when the floods swept down the valley.”^ 

"These implements arc indicative of man*s presence, and 
have been placed in their present positions, varying from three 
to forty feet in depth, by the same agency that laid down the 
gravels.” * 

Every geologist who has written about these gravels has, so 
far as I know, invoked the agency of immense floods of water 
to account for them, most of them adding a corollary to 
which I completely demyr, that the flood of water proceeded 
from a melting glacier. The extent of the flood may bo gauged 

3 Abbott’s Primitive Industry, 512. 

4 Id. 506. « Id. 477. 


® Id. 479, 480. 
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from a single sentence. "Professor Dana,” says Professor 
Lewis in an exhaustive study of the floods produced in 
Southern New England during the melting of the glacier, 
" shows that the Connecticut river rose one hundred and fifty 
to one hundred and eighty feet above its present level. Many 
authorities might be cited to show the universality of this 
flood.” ^ 

This concludes my case in regard to North America, and it 
seems to me to present a converging force which is irresist- 
ible, especially when read with the evidence already adduced 
from the Old World. I shall be asked, no doubt, to account 
for such a catastrophe as I postulate. Although it is no 
part of my present purpose to burden my case with hypotheses 
which may very well be postponed until all my facts are 
produced, I would remark that America presents in its 
great vertebral chain, the Rocky Mountains, evidences that 
vast revolutions have occurred in the crust of the earth in quite 
recent times, which were probably sudden or very rapid, and 
which would inevitably set in irresistible motion any masses of 
water within their reach. The absence of erratics from the 
Rocky Mountains is, it seems to me, only explicable on the 
theory that that range is a comparatively recent one. So is 
the presence on their flanks of immense sheets of auriferous 
gravels, with bones and human remains, recalling the lessons 
deduced by Murchison from the Ural Mountains. So is the 
fact that the Rocky Mountains, as Mr. Murray and others 
have pointed out, form only a slight zoological barrier com- 
pared with the smaller, but probably much older, ranges of the 
Cascade Mountains, &c. 

We will now turn to South America, 

7 Appendirto Abbott’s Primitive Industry, 540, 641. 
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CHAPTER XIL 

THE PROBLEM IN SOUTH AMERICA AND THE WEST INDIES. 

“Mmbis torrentes excitantur et aucta aquarum pondera, niptis 
obicibus valentius se in campos runnt, eluvione ossa etiam nunc ferunt 
detegi, ad instar qnaa sunte corporibus humanis, sed modo grandiora.’*— 
Solinus, ed. Mommsen, 71. 

Pampas deposit of Sontb America synchronous with the loess of Europe 
and North America — List of South American pleistocene mammals— 
Evils of species-mongering— General features of South American 
pleistocene fauna — The elephant and mastodon in South America— 
Legends founded on gigantic bones — Fresh appearance of the bones — 
Intact skeletons — Caches — Change of climate in South America — 
Causes of extinction of the pleistocene fauna— Glacial cold, the 
Pampero, drought, operations of man, all inadequate — Evidence that 
the cause was sudden and violent, and involved a widespread flood of 
water — Opinions of Darwin, Lund, Liais, Burmeister, D’Orbigny, &c. — 
The problem in the West Indies, 

Having examined the problem in North America, I now 
propose to do the same in the Southern continent of the New 
World, where (as I hope to show) precisely the same con- 
clusions must be drawn from very similar facts. In South 
America the pleistocene beds are developed on a very large 
scale. They cover the great plains of the Argentine Republic, 
in the form of a modified lehm or loess, to which the name 
of Pampas mud was given by Darwin and formation 
Pampeene by D'Orbigny. In other places they exist in the 
form of beds of gravel and clay, and occasionally as beds of 
tufa. As in Europe and North America, we also meet with 
caverns of pleistocene age, many of which have been explored 
in Brazil by Lund, Clausen, Bravard, and Liais. The distri- 
bution of these beds is exceedingly widespread over South 
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America. According to Burmeister, they are richest in 
organic remains in the province of Buenos Ayres, becoming 
less rich as we travel westward and northward. Eich de- 
posits of this age have also been found in the Banda Oriental, 
at various points on the river Parana, and at Borrero in 
Patagonia. Burmeister says, the diluvial deposit containing 
bones of animals of this age extends over the whole Brazilian 
plain, from the flanks of the Cordilleras to the borders of the 
Atlantic.” They have also been found abundantly in Bolivia, 
on the great plateau ; and also west of the mountains, both 
in Peru aiid Chili. From Caracas in the north, to the sierra 
of I'audel in Pata-gonia in the south, they have, in fact, 
occurred in more or less abundance over the whole con- 
tinent. In the great Argentine plain they are found close 
to the sea-level, while in Bolivia they occur, according to 
U^Orbigny, at a height of 4000 metres, and they are found 
with a singular similarity if not uniformity of contents in all 
latitudes. 

That the surface beds of the Pampas and the deposits in 
the caves were synchronous, is admitted by all explorers. The 
same creatures are found in both, of course in different 
proportions, as is the ca.se elsewhere. Nor is there any doubt 
that both sets of beds date from the same horizon as the 
Mammoth beds of other countries. The fauna of the pleis- 
tocene beds of the Southern States of North America is, in fact, 
largely identical with that from the beds wo are now dis- 
cussing ; the megatherium and mylodon, the tapir and capy- 
bara, the mastodon and horse, &c., &c., being found in both, 
and every observer, from Darwin to Burmeister, is agreed in 
assigning them to the same horizon.^ 

This conclusion is at first sight somewhat startling, since, 
when we examine the gigantic sloths and the great armadilloes 
with solid shields which form the typical creatures of South 
America at this date, we seem as if we had moved to another 
geological age altogether. I will bfigin my survey of the 
problem, then, by giving a list of the mammals which have 
been quoted from the South American pleistocene beds, 
premising only that the lists are in every way most unsatis- 

' See especially, on this point, Burmeister, Eep. Arg. IL, note ii., also 
his “ Eeise ” I. 83. 



The Pleistocene Mammals of South America. 327 

factory and, in fact, misleading. If species-makers have 
done great evil elsewhere, they have far exceeded in their 
uncritical practice here, and it may possibly turn out, -when a 
bettor criticism has been applied to the remains, that the 
following list will be reduced to one-half. As it is, having no 
means of correcting it, I can only give the names as they 


have been published. 

Protopithecus Brasillensis. 

„ Bonariensis. 

Callithrix primaavus. 

„ clilorociiomus. 

Celms niacrogiiatlius. 

Jacclius gratidis. 

„ rcnicillalus. 

Mycetes ITrsiiuisi. 

Dysopes afF. Temminckii 
Phyllostomus afF. dorsali. 

„ spectrum. 

„ sp. 

9f 99 

Stenoderrna lineatum, 
Noctilio ap. 

Moloss sp. 

■V'espertilio sp. 

Typotherium cristatum. 

„ pachygiiathum. 

„ miiiutura. 

Toxodon Platen sis. 

„ Burmeisteri. 

„ aiignstidcns. 

„ Darwinii. 

„ Paranensis. 

„ Gervaisii. 

„ gracilis. 

Megamys patagoiiensis. 
Myopotamus antiquus. 

„ priscus. 

Potamys Brasiliensis vel Mus 
aqnaticiis. 

Mus Laiiirus. 

„ mastacalis. • 

„ vulpinus. 

„ Brasiliensis. 

„ expulsus. 

„ laticeps. 

„ debilis. 

„ robustus. 


Mus talpinus. 

„ oricter. 

„ fossoriiiis. 

„ principalis. 

Ctenomys Brasiliensis vel Bona- 
rieiisis. 

„ Magellan nicuB. 

„ latid(ms. 

„ prisons. 

„ afF. leucodon. 

ITesperomys fossilis. 

„ alf. oxymycterus. 

„ „ habrothrex arvicu- 

loides. 

„ sp. ^ 

Reithrodon fossilis. 

Oxymycterus sp. P. Gervais. 
Ecliimys Loncheres) elegans. 

„ inermis (Nelomys or 
Carterodon autricola 
of Lund). 

„ sulcideus (aulacodus 
Temminckii Lund). 

„ Blaiiivillei (Pliylomys 
Brasiliensis Lund). 

„ Loncliophorus (Loncho- 
phoriis fossilis Lund). 
Cuanda (Synortheres preliensilis 
of Lund). 

„ „ magna). 

„ „ diibia (Landii of 

Liais). 

Cercolabes fossilis. 

Dasyi)rocta caudata. 

„ capreblus. 

Coelogenys vel Paca, laticeps. 

„ major. 

Cavia vel Prea, aperoides (? the 
living C. obscura). 

,, robusta. 
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Cavia gracilis (P tlie living G. 
mpestris). 

„ breviplicata. 

„ saxatilis. 

„ vel Kerodon, bilobidens. 

„ antiquum. 

„ major. 

„ minor. 

Microcavia typns. 

„ • robusta. 

„ intermedia. 

„ dubia. 

Hydrocboerua capybara. 

„ sulcidens. 

„ magnus. 

„ aff. Brasiliensis. 

Lepus Brasiliensis. 

„ trichodactylus Brimet. 
Lagostomus Brasiliensis. 

„ angustidens. 

„ brevipes. 

„ fossilis. 

„ brevifrons. 

„ diluvianus. 

Amblyrhiza inundata. 

Loxomylus longidens. 

„ latidens. 

Smilodon populator. 

„ Pradosii. 

Felis longifrons. 

„ protopantber (Felis on^a 
major) of Liais. 

„ on^a. 

,, pardalis. 

„ concolor. 

„ exilis. 

„ mitis. 

„ pusilla 
,, eruta. 

Eutemnodus Americanus. 

IJrsus Brasiliensis. 

Nasua ursina. 

„ socialis. 

,, Bolitaria. 

Arctotberium bonariensis. 

IJrsus angustidens. 

Gkdictis barbara. 

„ major. 

„ intermedia. 


Conepatus fossilis (mephitis fos- 
silis of Lund). 

,, mercedensis. 

„ primsBvus. 

Lutra Brasiliensis. 

Speothos pacivorus. 

Icticyon major. 

„ venaticus. 

„ rufus, Liais, (Abatbmo- 
don fossilis of Lund). 

Protocyon vel Palasocyon, troglo- 
dytes. 

„ validus. 

Canis lycodes. 

„ Azarea fossilis (P 0 avus of 
Burmeister). 

„ cultridens. 

„ jubatus. 

„ protojubatus, 

„ robustior. 

„ protalopex. 

„ velutus. 

„ fulvicaudus. 

„ aff. concrivorus, 

Yulpes Brasiliensis. 

„ vulpinus, 

Auebenia intermedia, 

„ gracilis. 

„ frontosa, 

„ minor. 

,f lama. 

f, diluviana. 

„ Castelnaiidia. 

Palaeolama Weddellii. 

„ major. 

„ Owenii. 

„ mesolitbica. 

Hemiauebenia paradoxa. 

Cervus affinis. 

„ pampas as. 

„ paludosus. 

„ entrerianus. 

„ ^ampestris. 

„ dubins. 

„ rufus. 

„ tuberculatuB. 

„ brachyceros. 

„ simpbeornis. 

,, diluvianus. 
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Ceryus blastoceros. 
ft sp. 

ft Bp. 

Leptotherinm majns. 

„ minus. 

Antilope Maquinensis. 

„ argentina. 
Flatatherium magnum. 
Tapirus suinus. 

,f altifrons. 

„ alticeps. 

„ Americanus. 

Elepbas Columbi. 

Mastodon Andium. 

„ Humboldtii. 

Hippidium neogoeum. 

„ principale. 

„ arcidens. 

Equus curvidcns. 

„ Argentinus. 

„ rcctidena. 

Anoplotberium Americanum. 
Dicotyles labiatus. 

„ torquatus. 

„ stenocepbalus. 

„ sp. 

„ sp.^ 

Macraucbenia Patagonica. 

„ Boliviensis. 
Nesodon imbricatus. 

„ Sulivaui. 

„ ovinus. 

magnus. 


Scelidotberium minutum. 

„ Tarijensis. 

„ Capellinii. 

„ sp. 

Cselodon Macqninensis. 

,• Kaupii. 

„ Escrivanensis. 

Sphenodon sp. 

Mylodon Darwinii. 
f, robustus. 

I, Sauvagei. 

„ Wienerii. 

„ Zeballozii. 

Pseudo-lestodon Myloides. 

Beinhardtii. 
Morenii. 
debilis. 
bisulcatus. 
trisulcatus. 
gracilis. 
Leptsomi. 
Lestodon armatus. 

„ trigonidens. 

„ Bravardii. 

„ Gaudryi. 

,f Bocagei. 

„ Blainvillei. 

„ giganteus. 

„ sp. 

Valgipes deformis. 
Gnathopsis Owenii. 
Mcgalocbnus rodens. 
Glyptodon clavipes. 


Homalodontotberium, Ounning- 

ff 

reticulatus. 

bami. 

It 

tuberculatus. 

Megatherium mirabilis. 

» 

ornatus. 

„ Cuvieri. 

>1 

laevis. 

„ Gervaisii. 

>1 

Selloi. 

„ Tarijensis. 

• It 

Owenii 

„ Lundii. 

11 

principale. 

Ocnopus Laurillardii. 

It 

Bubelevatus. 

Platyonyx Cuvieri. 

It 

quadratus. 

„ Blainvillii. • 


verrucosus. 

„ Brogniartii. 

»> 

dubius. 

„ Agassizii. 

It 

OrbigDyii. 


Oonotherium glgas. 
Scelidotberium Owenii. 

„ Bucklandii. 

„ leptocepbalum. 


Pachytherium magnum. 
Thoracophorus elevatus. 
Doedicurus clavicaudatus. 
„ Uruguayensis. 
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DcfidicnruB Poucheti. 

Praopus aff. loiigicaudatuB. 

„ giganteuB. 

V 

aff. hibridus. 

EurynruB mdis. 

V 

pnneiatufl. 

PanochtuB tuberculatus. 

XenuruB aif. nudicaudatus. 

* „ bullifer. 

Pi-iodontes gigas. 

„ sp. 

Dasyj)us octociiictus. 

Hoplophorus Meyeri. 


mirum. 

„ minor. 

»> 

magnus. 

„ ornatns. 

>» 

fossilis. 

„ iniperfeotus. 

» 

Moussyi. 

„ perfectus. 

»» 

Bulcatus. 

„ radiatus. 


gracilis. 

„ discifer. 

>» 

dubius. 

„ Burmeisteri. 

Heterodon Limdii. 

„ pnmilis. 

Myrcopliaga jubiita. 

„ gracilis. 

»» 

tetradactyla. 

Schistopleurium typus. 

DidelpliiB (Tliylacotherium) 

„ gemmahim. 


Lund. 

„ eiiphractum. 

» 

auritus. 

Chlamydotherium majus. 

«, 

aff. albiventri. 

„ Ilumboldtii. 

» 

incoiius. 

„ typus. 

)) 

aft*, puslllus. 

Euryodon sp. 


muiinus. 

Eutatus Seguiiii. 


myosurus. 

„ sp. 

»» 

elegantus. 

Euphractus afF. scxcincto. 

a 

incertus. 

„ aff. 'villosus. 

>» 

sp. 

„ sp. 

»» 

sp. 

„ miniitus. 

»» 

sp. 


Tolypentes conunis. 


In regard to this list I cannot forbear saying that the more 
I corao in contact with palsoontology, the more angry I 
feel at the wantonness with which writers have encumbered 
the science with every kind of difficulty in their eager 
struggle to manufacture and name new species. ■ A bone, 
a tooth, often broken, has been enough; and not only so, 
but it is quite oxtraordinft^y in how many cases men have 
ventured upon giving new names to creatures which had been 
described long before by other writers. From the very limited 
remains in the Paris collections alojio MM. Gervais and 
Ameghino have professed to describe more than seventy new 
species. In their conspectus the admirable work of M. Liais 
is not named, and was apparently unknown to the authors. 
I might enlarge very much upon this most vicious habit of 
otherwise very painstaking students, but will content myself 
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with focussing attention upon two whose well-earned fame can 


Iho genua Scdulotiicrimn is the South American represen- 
tative of the Mafjalonyj& of North America. In his first 
researches Lund treated its remains as if they were remains of 
Mjalomjx, and formed five species from them : Megalonyx 
Jfersomi, M. Ciivkri, M, BucMandli, M. graciUs, and M. 
rainutus. Presently, as his researches extended, ho difforen- 
tiated these remains from Megahmjx and introduced a now 
name for the genus, which he called Pljjchjoivlx, and added to 
the five species already named three others, P. Brongniartii, 
P. Bluiuiilleij 1 . Agaffsii. jMcanwhile, Owen described remains 
of an animal of the same kind, to which he gave the name 
Scelidothcrium. Thereupon Lund, in his last work, adopted 
this as having been given earlier. By this time Lund had 
accumulated larger and more perfect materials, including the 
remains of more than thirty individuals. From the study of 
these he boldly confessed that several of his previous species, 
founded on a study of mei’C fragmouts, must bo erased, and 
that he only admitted two species as well made out from the 
Brazilian caves, viz. S. Owenil and 8. BucMandii, 

Take again the Glyptodons. These animals have been 
separated into several species, the differentiation being based 
on the very unsafe and variable test of the patterns on their 
carapaces. By this test Owen separated four species, viz. 
his original one, Ghjptodoiiclavipes, founded on a carapace from 
Paderval, in Monte Video, and which is identical with the 
Iloplophorus Sellog of Lund; and three other species, G, 
retiviilatus, 0 . f iiierculatus, and 0 . ornatus, Lund, in addition 
to his IL Sellog, quotes two species, II, euphmetus (which 
Liais treats as a sexual variation of the previous species, both 
being of the size of an ox), and a very imperfectly described 
form, If. minor, perhaps only a young animal. Liais, in fact, 
is disposed to treat th« glyptodons from the Brazils as mere 
variations of one form. 

Having enumerated the mammals of pleistocene times 
in South America, I may shortly consider some general 
conclusions which they illustrate, and in doing so I cannot 
do better than adopt the results of Eeinhardt, published 
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in Liitken^s Tidskrift^ and translated by Hartt. He con- 
cludes ; — 

1. That Brazil^ in post-pliocene time, was inhabited by a 
very rich mammalian fauna, of which the present may be said 
to be a fraction or stunted remainder, since many genera, nay, 
even large systematic groups, such as families and sub-orders, 
have disappeared, and only very few have come down to our 
own day. 

2. That the Brazilian mammalian fauna, during the whole 
post-pliocene time, had the same peculiar stamp which in the 
present distinguishes the South American fauna in comparison 
with that of the Old World, while the extinct genera belong to 
families and groups which still characterize South America. 
Only two of these genera, one extinct, the mastodon, the other 
still existing, the horse, belong to families which are now 
entirely confined to the eastern hemisphere, and form excep- 
tions to the rule. 

3. That the mammalian orders were far from being richer 
in genera formerly than now. The ruminants, pachyderms, 
elephants, and the carnivora have suffered the greatest loss. 
Some orders, as the cheiroptera and monkeys, number 
perhaps to-day more genera than formerly. 

4. That in South America the post-pliocene mammalian 
fauna was more distinct from the present fauna, and was more 
especially rich in peculiar and now extinct genera than is the 
case with the corresponding fauna in the Old World. 

5. That the poverty in large animals, one may almost say 
the dwarfish character, which in our day marks the South 
American fauna in comparison with the mammals of the 
eastern hemisphere, was far from obtaining, or rather did not 
obtain at all, in the pleistocene fauna. The post-pliocene 
mastodons, macraucheniae and toxodons, the giant armadilloes 
and sloths, could well compete with the elephants, rhinoceroses, 
and hippopotami which at the same time lived in Europe.® 

It would be quite beyond my purpose, however tempting, 
otherwise, to refer in detail to the more peculiar animals of this 
South American pleistocene fauna, and I must limit myself to 
the relatives of the Mammoth. In regard to the elephant 


2 Hartt, Geology and Physical Geography of Brazil, 287, 288. 
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itself there is considerable doubt as to its having occurred in 
South America. A portion of a tusk found near Ybarra, in 
the province of Quito, 3253 metres above the sea-level, was 
supposed to have belonged to an elephant ; but Cuvier 
suggests that it may have belonged to a mastodon. 

Less doubt, perhaps, attaches to part of a molar brought from 
Cayenne by M. Ferret and described by Lartet. This be- 
longed to the broad-disked or southern type, i.e. B. Columbi? 

If there be any doubt about the elephant, there can be 
none about the mastodon, which abounded in South America. 
As I have already mentioned, two species have been described 
from there. These were discriminated by Cuvier, and 
named respectively M. Andiiim and M. Humboldtii, M. 
D’Orbigny treats them as identical, and they seem to pass 
into one another, and in a measure also into the North 
American species on the one band and the European M, 
angustidens on the other. Prom the former they differ"^ 
chiefly as the E, antiquus differs from the Mammoth, in the 
relative narrowness of the crowns of the molars, and further 
in the shape of the surfaces which the teeth present when 
worn; the more simple cones of M. giganteus assuming a 
lozenge-like contour, while those of the South American species, 
have a number of subsidiary mamillse around them, which 
wear down into irregular figures formed by a number of trefoils 
placed side by side. I shall treat the two South American 
forms as essentially continuous. De Blainville unites them ; 
so does Carter Blake. The latter writer says, Prom inspec- 
tion of a large series of teeth of Mastodon longirostns {angus- 
tidens) I can confidently declare that there is not greater 
difference between the teeth of Andium and Humboldtii than 
between the many varieties of the narrow-toothed mastodon. 
When Cuvier founded the species Humboldtii, he thought that 
there was a difference in size between the molar teeth of the 
two species. This, when a larger series of specimens is 
examined, proves to have been an imperfect and erroneous in- 
duction. There is no appreciable difference between the two 
species in this respect. ... The conclusion which I would 
impress upon the minds of your readers is that one solitary 


» D'Archiae, 214. 
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species of mastodon existed in South America during the 
pliocene (really pleistocene) age/^ ^ 

From the various recorded discoveries of the remains of 
mastodons in South America, it appears that they once had a 
geographical range over nearly the whole of that continent, 
since they wore found by Humboldt as far north as Santa Fe 
de Bogota., especially at the Gamp des Gmns^ where they were 
collected in great numbers ; and have also been discovered as 
far south as Buenos Ayres, on the Atlantic, by Admiral 
Dupotet, at Concepcion de Chili, on the Pacific, and at various 
iutermediate points in Peru, Chili, La Plata, Brazil, and 
Columbia, by Domboy, Gay, Alcide d’Orbigny, Darwin, and 
others. Thus their remains extend from 5° north to about 37° 
south, and on both sides of the great chain of the Cordilleras, 
from ocean to ocean. What is still more remarkable, the 
bones of mastodons have been discovered at unusually great 
elevations, according to D’Orbigny, even up to the borders of 
perpetual snow. One of the molars, described by Cuvier, was 
obtained by Humboldt on the volcano ofibambura, at an 
elevation of 7200 feet above the level of the sea.'^ ^ 

The furthest point south where remains of the mastodon 
have occurred is lake Taguain, 35° S. lat., in Chili. Lund found 
remains of it in the Brazilian caves, and M, Liais mentions a 
tooth from the quaternary marls of Pernambuco. 

In South America, as elsewhere, there were some naive 
theories about the great bones in prescientific days. Thus, 
in the account of his travels in Peru in 1532 — 1550, Pedro de 
Cieza de Leon says, inter alia : Tho natives relate the follow- 
ing tradition, which had been received from their ancestors 
from very remote times. There arrived on the coast, in boats 
made of reeds, as big as large ships, a party of men of such 
size that, from the knee downwards, their height was as great 
as the entire height of an ordinary man, though he might be 
of good stature. Their limbs were all in proportion to the 
deformed size of their bodies, and it was a monstrous thing to 
see their heads, with hair reaching to the shoulders. Their 
eyes were as large as small plates. They had no beards, and 
were dressed in the skins of animals, others only in the dress 

^ Geologist, iv. 469 — 472. 

* Fossil Mammals, by Jeffries Wyman, M.D., p. 3. 
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whioli nature gave them, and they had no women with them. 
. . . This is what they say concerning these giants, and we 
believe the account because in this neighbourhood they have 
found, and still find, enormous bones. We have heard from 
Spaniards who have seen part of a double tooth, and they 
judged the whole tooth would have weighed more than half of 
a butcher^s pound. They also had seen another piece of a 
shin-bone, and it was marvellous to relate how large it was. 
. . . I being in the city of the kings, heard that, when the 
most illustrious Don Antouio de Mendoza was viceroy and 
governor of New Spain, he found certain bones of men who 
must have been even larger than these giants.^^ ® 

Zarate, in reporting the same tradition, adds that little 
credit was given to the story of the landing of the giants at 
Point St. Elene, until 1543, when a native of Truxillo, named 
J uan de Holmes, caused excavations to be made, and found 
huge rib and other bones, and enormous teeth, after which 
the native tradition was believed.^ 

Acosta, referring to the same tradition, says : “ In Peru 
they make a great mention of certain giants which have been 
in those parts, whoso bones are yet seen at Manta and Puerto 
Viego, of a huge greatness, and by their proportion they 
should be thrice as big as the Indians. At this day they 
report that the giants came by sea, &c.’^ ® 

Palkner, in his description of the lands of Magellan, says ; 
On the banks of the Carcaranan or Teriero, three or four 
leagues from the place where this river falls into the Parana, 
are found heaps of bones of an immense size, and which look 
like human bones. Some are bigger than others, as if they 
had belonged to people of different ages. I noticed thigh 
bones, ribs, the thorax, and other human bones. I also saw 
teeth, and particularly molars, which were about three inches 
in diameter at their base.*' 

Burmeister says the spherical cuirasses of the glyptodons 
are called cabeza de gigsinte by the natives in the Argentine 
Republic.® 

® Op. cit. ed. Hackluyt, 190-191. 

^ Id. 191 note. Historia del Peru, I. cli. iv. 

8 Op. cit. ed. Hackluyt, 56. 

Repub. Argent. II., 1881, 
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In Soutli America^ as in Europe, men have also invoked a 
theory of lusus naturoe to account for the facts which have 
seemed so puzzling to them. Thus Burmeister, after referring 
to the popular theories about giants, goes on to say : D^un 
autre cote, quelques personnes, m&me de la Societe plus 
instruite, par exemple des membres du clerge, ne veulent pas 
concfider que ces os sont dans leur 6tat naturel ; ils croient 
qu’ils ont acquis leur grandeur peu a peu per accroissement 
dans la terre meme, apres la mort de Panimal, et que sa 
grandeur durant son vivant etait beaucoup moindre.^^ ^ 

But more rational theories were forthcoming a hundred 
years ago, even in the unpromising atmosphere of South 
America. The Jesuit Falkner, already quoted, and who wrote 
about 1774, speaking of a place on the Teriero, a tributary of 
the Parana, says : I also found at the same place the shell of 
an animal composed of nearly hexagonal bones, each one an 
inch more or less in diameter. The shell itself was about nine 
feet long. It seemed in every way, but for its size, to be the 
shell of an armadillo or teuton, but these are now not more 
than a palm in broadth.^^ This is apparently the first notice 
we have of the fossil gigantic armadillo ; but bones of fossil 
mammals of a great size had already been described as early 
as 1770 by Father Guevarra in his Historia del Paraguay, 
Rio de la Plata y Tucuman,’^ p. 8.* 

It was Cazal, says Mr. Hartt, who in 181 7 first called atten- 
tion to the existence of bones and skeletons of giant extinct 
quadrupeds in Brazil.* In his work entitled Corografia 
Brazilica,^^ p. 67, note, he says, inter alia, of the bones of a great 
animal which he suggests might be the Mammoth : Morse 
gives to this quadruped the name of Mammoth, and says, inter 
alia, this beast must have been of a slow march, not 
proper for a hunting or carnivorous animal, and with a belly 
BO capacious that only vegetables could suffice to nourish 
it.” 

The origin of such theories may Jbe traced in a curious 
example quoted by Darwin. He says that on October the 
1st, 1833, he arrived at the river Teriero, also called the 

‘ Rep. Arg. II., 188. 

® D’Orbigny, IIL, part iii. 41, 42. 

^ Geol. and Phys. Geog. of Brazil, 280. 
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Saladillo^ where he stayed some days searching for fossil bones. 
He goes on to say, Besides a perfect tooth of the toxodon 
and many scattered bones, I found two immense skeletons, 
near each other, projecting in bold relief from the perpen- 
dicular cliff of the Parana. They were, however, so completely 
decayed, that I could only bring away small fragments of 
one of the great molar teeth; but these are sufiicient to show 
that the remains belonged to a mastodon, probably to the 
same species with that which formerly must have inhabited 
the Cordillera in Upper Peru in such great numbers. The 
men who took me in the canoe , said they had long known of these 
skeletons^ and had often wondered how they had got there ; the 
necessity of a theory being felt, they came to the conclusion that, 
like the vizcacha, the mastodon was formerly a burrowing 
animal} 

Let us now consider the conditions under which the bones 
occur. First, in regard to their state of preservation. Speak- 
ing of some remains of an unknown animal from the Banda 
Oriental, Darwin says : ^^The head of this animal, as well as 
that of the toxodon, and especially the former, appear so fresh, 
that is difficult to believe they have lain buried for ages under- 
ground. The bone contains so much animal matter, that when 
heated in the flame of a spirit-lamp it not only exhales a very 
strong animal odour, but likewise burns with a slight 
flame.” ‘ 

Again, the same author says of some of the bones he found 
at Bahia Blanca : They still retain all their minutest 
prominences perfectly preserved, so that I conclude that they 
probably were protected by skin, flesh, or ligaments, whilst 
being covered up. In the case of the Scelidotherium, it is 
quite certain that the whole skeleton was held together by its 
ligaments when deposited in the gravel in which I found it. 
Some cervical vertebrae and a humerus of corresponding size, 
lay BO close together, as did some ribs and the bones of a 
leg, that I thought they^must originally have belonged to two 
skeletons and not have been washed in single ; but as remains 
were here very numerous, I will not lay much stress on these 

•* Voyage of a Naturalist, 127. Voyage of the Beagle, iii. 146, 147. 

* Voyage of the Beaghf iii. 181. 
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cases. We have just seen that the armour of the Dasypoid 
quadruped was certainly embedded together with some of the 
bones of the feet.** ® 

Professor Owen, speaking of the mylodon skeleton in the 
College of Surgeons, says : “ The animal must have been buried 
entire ; and, if* the present heat of the climate prevailed, soon 
after its death ; for the parts of the skeleton were found little 
disturbed, and the very few bones that are wanting are such as 
would be likely to escape the search of the most diligent 
collector.” ^ 

Lund tells us how he found in a cavern a skeleton of 
Soelldotheriurn Owenii, in which not only did the parts lie 
together, but the bones were covered with a cellulous tissue 
of calcareous matter, pointing strongly to its having originated 
in the petrifaction of the soft parts of the animal.® Again 
the same explorer found in the caverns he explored some 
round disks, covered with small, lenticular, raided spots of the 
size of a pea, and from that to the size of a nut, composed of a 
compact calcareous matter, but showing an organic structure 
when broken. They were generally found together. He con- 
jectured that they must have formed calcareous incrustations 
in the hide of some megatheroid, since their rounded outline 
precluded their belonging to a continuous cuirass, and as the 
remains of Scelidotheria constantly accompanied the discs, he 
attributed them to that animal ; and in 1844 he found a skeleton 
of a Scelidotherium in a cavern associated with these discs, in a 
manner which made it quite certain they belonged to it. They 
were visibly spread round the skeleton. It follows that this 
animal, as well as the Coelodon, about which similar observa- 
tions have been made, was covered with a thick hide dotted 
with inequalities like warts, and penetrated by incrustations 
like balls.® 

This form of integument was probably common to the 
megatheroid animals. It follows from these observations, 
that the animals were in many cases such as he quotes, buried 
in their flesh ; and this is confirmed by those of Bur- 

* Darwin, Geol. Ohs., 84, 85. 

^ Description of Skeleton of Great Sloth, 3. 

® Liais, op. cit. 377. « Liais, 382, 383. 
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meister. As elsewhere, we are struck also in South America 
by the discovery of so many more or less intact skeletons. 

The most remarkable of these skeletons which has reached 
Europe is the famous one of a megatherium, in the Madrid 
collection, which was found on the river Lujan, nine miles from 
Buenos Ayres, and was sent home in 1789. M. M inoel Trelles 
has found a curious proof of the elementary scientific notions 
then current in Spain, namely, an order of Charles III., dated the 
2nd September, 1788, and addressed to the Marquis of Loreto, 
Viceroy of Buenos Ayres, bidding him send him a living example 
of the megatherium, of which he had lately sent him a skeleton ; 
and if he could not secure him a living specimen, to send him 
a stuffed one.' A second skeleton was sent to Madrid in 1795 ; 
a third was discovered in Paraguay in 1 882. 

Among the many skeletons wliich have been encountered 
in the different provinces of the New World,^^ says Mr. Hartt, 
in his work on Brazil, perhaps none may help to form a better 
idea of the animal than the skeleton which was discovered, at 
the close of the last century, in the Termo do Villa de Rio de 
GontaSy by the persons engaged in clearing out a hollow in the 
rock (caldeirao de pedra), in order to make a tank for the 
cattle. . . . This skeleton, considerably injured, occupied a 
space of more than thirty paces in length ; the ribs were a 
palm and a half broad ; the shin bones were of the length of a 
man of medium stature ; the tusks were almost a hraca in 
length ; a molar tooth, without the root, weighed four pounds ; 
in order to remove the lower jaw, the strength of four men 
w as necessary “ 

Hatfield, speaking of the Eiacho de Vaca, says: ^^At its 
mouth, on the south side of the river, is the Lagoa da Pedra, 
where I found the fossil bones of a mastodon. The lagoon, 
which consists of a cavity, is surrounded by great cliffs of 
rock, and is seventy paces in length and ten in width, and 
ten to twenty -five palms in depth. It was full of earth, 
sand, and gravel, in beds. Of these, the lower, about twenty 
years ago, contained the bones of a mastodon.^^ Mr. Hartt 
adds : From this vicinity, a few years ago, an immense col- 

^ M. Man. Trelles, Actes de la Sociedad Paleontologia. Anales del 
Museo Publ. de Buenos Aires, ii. 29, 30. 

2 Hartt, pp cit. 261, 262, note. 
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lection of bones^ teeth^ &c., of mastodons were collected and 
sent to Rio, where they may now be seen in the Public 
Mnseum/’* Again, speaking of the province of Oeard, he 
says : Bones of huge mammals, mastodons and megatheria, 
are abundant in various parts of the province, and perfect 
skeletons have been found. Some of the localities are the 
following : Santa Catharina (lagoa), Sitio Cronz6, at the foot 
of the Serra Ybiapaba, at Inhumas, between Oratho and 
Quixeramobim and at Timbanba. In the place called Tucatinga, 
a skeleton was found in an excavation, and part was sent to Rio ; 
at Santa Cruz, in a lagoa, another skeleton was found/^ ^ 

D’Orbigny noticed, projecting from the ground, different 
fossil remains, inter alios, an almost entire skeleton, with the 
Lead. This was on the Parana, about a league below Oarca- 
rahan. It was probably he says, a megatherium like that 
in the Madrid Museum/^ ® 

M.Tadeo Velardebo Bernardo Berro and M. Arsine Isabelle, 
on tlio banks of the Pedernal, one of the affluents of the river 
Santa Lucia, in the Banda Oriental (Uruguay), found the 
skeleton of an immense animal, still furnished with a carapace, 
and to which they gave the name of Dasypus giganteus.^ 

In 1841, M. Pedro de Angelco discovered in the Pampas mud, 
twenty-eight kilometres north of Buenos Ayres, the skeleton 
of viylodon robusius, now in the museum of the College of 
Surgeons in London." 

In 1841, Sir Woodbine Parish sent home the greater part of 
a skeleton of a megatherium, which is now in the British 
Museum. Two skeletons of Mastodon Andium are mentioned 
by D^Archiac as having been found near Rosario.® 

Lund reports the finding of more than one skeleton intact 
in his various researches ; thus he names an almost complete 
skeleton of a bear, Ursus Brasiliensis ; ® and an almost complete 
skeleton of a young horse,' He apparently found several 
almost complete skeletons of the Scelidotherium, in one of 
which the calcareous ornaments of the skin, as we have seen, 
were found with it. A young Ccelodon Moquinensis, with its 
parts together, occurred in one of the caves he explored.* 

® Hart, op. cit. 418, 419. ^ Id. 471. * D’Orhigny, iii. iv., 44. 

® Id. 7 Id. 26. 8 D’Archiao, 227. 

» Liais, 449. » Id. 446. 2 jd. 377—383. 
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A splendid and most complete skeleton of a mastodon is con- 
tained in the Buenos Ayres Museum, one of the Arctotherium 
BonariensiSf not quite so perfect in the British Museum; 
othera of other South American beasts in the collections of 
Professor Cope at Paris and Milan. 

This will suffice to show how very common skeletons of the 
great beasts are. 

We can hardly doubt that these skeletons, like those else- 
where, point to the carcases of the animals having been 
deposited whole and intact where we now find the bones, and 
to their flesh having decayed away in situ. 

This conclusion had already been reached by Darwin, who 
says : From the bones in one of the skeletons, and likewise 
from those in parts of another, being embedded in their proper 
relative positions, the carcases of the animals, when they 
perished, were probably drifted to this spot in an entire 
state/’ * 

This involves precisely the same conclusions as follow 
from the similar occurrence in the European loess and the 
Siberian tundras. So does the finding of the remains in great 
masses or caches. 

Mr. Darwin, speaking of the deposits at Bahia Blanca, says, 
it is a remarkable circumstance that so many different species 
should be found together; and it proves how numerous 
in kind the ancient inhabitants of this country must have 
been.^ 

The same writer says : The remains of the following 
animals were embedded together at Punta Alta, in Bahia 
Blanca : The Megatherium Cuvierii, Megalonyx Jeffersonii, 
Mylodon Darwinii, Scelidotherium leptocephalum, Toxodon 
Platensis (?), a horse, and a small dasypoid quadruped. At St. 
F6, on Entre Rios, a horse, a mastodon, toxodon Platensis, and 
some large animals with a tesselated osseous dermal covering, 
&c., &c. 

Without citing all fhe numerous instances of the discovery 
of these masses of bones in the Pampas, I may refer to 
the famous deposit at Tarija in Bolivia. On the plateau 
between Quito and Riobamba, 2778 metres above the sea-level. 


3 Voyage of the Beagle. 


* Id. iii. 96. 



342 The Mammoth and the Flood. 

M. Branco found in a tufaceous deposit remains of quite a 
number of animals together. 

Having examined the conditions under which the remains 
occur, I will now discuss some of the more important lessons 
they teach. The evidence of a considerable change of climate 
in South America since the Mammoth age, if not so abundantly 
available as elsewhere, is at least conclusive. The great modi- 
fying cause of South American climate is, of course, the mighty 
range of the Andos. It is this which causes the extreme 
dryness of the climate of Chili and of large parts of Peru, 
while it at the same time floods the hot Brazilian plains with 
heavy rains which the east wind discharges on the lea side of 
the mountains. The fact that remains of mastodons occur 
abundantly in Peru and in Chili, and also at great heights, 
such as those about Quito, whore herbage is now most scarce, 
shows what a revolution has taken place in the climate on the 
western side of the mountains since the great herbivorous 
animals wore living there. On the eastern side of the Cor- 
dilleras we have evidence that the climate has also changed 
since pleistocene times. The main evidence here is the 
withdrawal of certain animals from the Brazilian plains to the 
Cordilleras, inter alios, a boar, the Ursus Brasiliensis, which is 
now represented by the Ursus ornatus of the Andes.® In the 
same way the genus anchenia, or lama, which once abounded 
in Brazil, is no longer found living there, but has withdrawn 
also to the Andes. Tliis class of fact may point to the climate 
of Brazil having become more tropical than it was in the 
pleistocene age, and perhaps also more humid. The myo- 
potamus, which is found living in all the more temperate parts 
of South America, on both sides of the Andes, has abandoned 
the hotter parts of Brazil, where its remains were found by 
Lund. 

The next question we must face is that of the extinction of 
the great sloths, and so many types of animals which were 
living when the Mammoth flourished el^where. 

In the first place, as in the old world, we find ourselves in 
the presence of the contrast between the great abundance of the 
remains in the Pampas deposit, the caves and other pleistocene 


® Liais, 497, 
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beds^ with the almost complete absence of any remains of sub- 
aereal animals of an earlier age. Where are the bones of beasts 
which lived in South America contemporaneously with our plio- 
cene, miocene, and eocene periods ? One small deposit was 
found in Patagonia by Darwin, containing remains of animals 
possibly of earlier age, otherwise at present I know not where 
to look for beds of undoubted tertiary age in South America. 
If some traces be presently found, what a contrast there 
will necessarily be between their meagre character and the 
universally present pleistocene relics. 

Speaking of the frequency of the occurrence of the bones 
in the Pampas deposits, Darwin says : “ As their exposure 
has invariably been due to the intersection of the plain by 
the banks of some stream, it is not making an extravagant 
assertion to say, that any line whatever drawn across the 
Pampas would probably cross the skeleton of some extinct 
animal.® 

Does not this point, even more forcibly in South America 
than in the Old World, to the animals having been in 
the later period swept away and entombed together, and- 
to their having left a mighty pile of bones as a memento, 
instead of having gradually decayed and disappeared under 
the ordinary operations of nature ? 

It has been gravely urged that they were killed off by the 
glacial cold. Can anything be produced more fantastic than 
such a view ? If the glacial cold invaded the tropical regions 
of Brazil and Guiana, as Agassiz has suggested, and took 
possession of the equatorial belt itself, how is it that any 
life survived at all anywhere on the earth, save those forms of 
it specially adapted to exclusively boreal conditions ? What 
became of the parrots and the humming-birds, of the palms 
and orchids and cactuses, and the myriad tropical products of 
the valley of the Amazon, while the cold was so intense there 
that it killed off not merely gigantic sloths, but horses and 
lamas, &c., all of whtich could live as far south as Patagonia, 
and some of which live as far south now ? and why did it 
kill the glyptodon and leave the armadillo, sweep off the 
smilodon and leave the jaguar and the puma ? The notion 


® Voyage of the Beagle, 
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is Bupremelj ridiculous^ and affords another example of the 
crudities which take possession of scientific men when they 
offer incense to some metaphysical idol. 

If the deus ex machina of modern geology, the glacial cold, 
will not avail, we can as little appeal to some other fatal 
change of climate. South America still presents every phase 
of climate, from the torrid conditions prevailing at Caracas 
to the arctic ones of Tierra del Fuego ; from the high peaks 
of the Andes to the Pampas of Buenos Ayres ; and the fact 
remains that while many of the larger animals have disap- 
peared, the smaller ones, which were their contemporaries, 
continue to thrive, which would hardly be the case if the 
larger animals had been the victims of a change of climate.' 

M. Bravard, who did so much to explore the pleistocene 
fauna of South America, and who met his death there in such 
a tragical way during an earthquake, argued that the great 
South American mammals were overwhelmed alive by moving 
sand, as the simoon is said to overwhelm creatures in the 
Sahara. He invoked for the purpose an exaggerated form of 
the hurricane still known in South America as the Pampero, 
and urged that, having died, they were afterwards covered in 
by the sand. But, as Burmeister says, the greater number of the 
remains which occur are isolated bones, and, curiously enough, 
most of the skeletons are without heads or tails. Thus, he says, 
the skeletons of the megatherium, machairodus and hippidium 
in the museum of Buenos Ayres are without their heads. The 
megatherium skeleton at Madrid is also without its head. 
Two complete tails of a Megatherium are in the Argentine, 
Museum, and also three specimens of the hinder-quarters, but 
in none of these cases was the tail found with the trunk. 
Such mutilations are inconsistent with the creatures being 
overwhelmed alive by moving sand. Nor is it easy to see, 
as Burmeister continues, how such a strong creature as the 
smilodon, larger than the tiger, or a huge sloth like the 
megatherium, which could get on its haunches and rest there 

^ It must be remembered, too, in this behalf, that South American 
animals are singularly elastic iu their constitution. The collared peccary 
is found from the Straits of Magellan to the Bed Biver of Arkansas, 
34" N., and the guanaco ranges from rainy and snowy Tierra del Fuego 
to the dry desert plains of Patagonia. 
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for a considerable time while such a wind was passings suc- 
cumbed to it. These creatures could surely survive such a 
wind as well as the smaller animals do the similar hurricanes 
occurring now, and as well as the lion, the ostrich, and the 
camel do the simoon. Nor have we any evidence that formerly 
the pamperos were more severe than they are now ; nor, if we 
had, could we postulate how a whole fauna could be exter- 
minated over an entire continent by so purely local a cause — 
exterminated equally in the level districts of Eastern South 
America, in the Bolivian highlands, and in the country west 
of the Cordilleras \ where the country is clothed with luxuriant 
forests, and where it is a grassy llano. The notion is as crude 
as it is inconsequent. Putting aside these causes, let us face 
other possibilities. Darwin says : No one will imagine that a 
drought, even far severer than those which cause such losses 
in the provinces of La Plata, could destroy every individual 
of every species, from Southern Patagonia to Behring Straits. 
What shall we say of the extinction of the horse ? Did those 
plains fail of pasture which have since been overrun by thou- 
sands and hundreds of thousands of the descendants of the 
stock introduced by the Spaniards ? Have the subsequently- 
introduced species consumed the food of the great antecedent 
races ? Can we believe that the capybara has taken the food 
of the toxodon, the gnanaco that of the macrauchenia, the 
existing small edentates of their numerous gigantic proto- 
types ? 

We may apply the same reasoning to other normal causes 
of extinction. Murrain and pestilence would hardly over- 
whelm the greater part of the fauna of a continent, or rather, 
to speak plainly, of both hemispheres, and be equally potent 
in its destructive tendency with men and mice, with mastodons 
and marmosets. Nor would any causes we know to be 
operating now account for the caches or heaps of incon- 
gruous beasts found in precisely the same fresh condition, and 
yet piled together in cctofused masses. 

This mixture of animals of difiEerent habits and habitats, — 
of carnivores and pachyderms and herbivores — ^is most puzzling, 
especially when the remains show so often a common freshness 
and an unworn and ungnawed appearance. Death certainly 
has no favourites, and is singularly neutral in its methods ; 



346 The Mammoth and the Flood. 

but it does not, in its normal moods at all events, collect 
great mjlodons and thickly-hided megatheres, nimble opossums 
and safely -cuirassed glyptodons, cavies and mastodons, and 
kill them together and bury them together. 

Again, as in the Old World, the animals are found of all 
ages. Thus, in a cavern explored by Lnnd in 1844, he found 
remains of two species of Scelidothoria of very dissimilar ages, 
down even to embryos.® He found similar series, from young 
to old animals, of the genus Coelodon. This discovery of young 
animals virtually intact, with their bones ungnawed, in a coun- 
try more than usually abounding in carnivora, is singularly 
eloquent. 

Putting aside these causes, let us turn to more normal ones. 

Did man,” says Darwin again, destroy, as has been sug- 
gested, the unwieldy megatherium and tho other edentata? 
We must at least look to some other cause for the extinction 
of the little tucutuco and of the numerous fossil mice and 
other small quadrupeds.” Again, man would hardly have 
taken pains to kill these great beasts, requiring unusual 
efforts in savages, and do so out of mere wantonness. He 
would not have left the carcases intact, and buried them in 
deep mud or gravel. Nor is there any evidence of any kind 
that man destroyed them, so far as I know. 

The carnivorous animals are as little likely to have left the 
carcases uneaten and the bones ungnawed, and we must 
remember that South America was then tenanted by carnivores 
with peculiarly trenchant teeth, such as the smilodon. Be- 
sides, the skeletons and remains of these same carnivores are 
themselves found singularly fresh and well preserved, and 
in a condition showing they closed their careers when in 
full health and strength. Whatever the cause of death, it 
overwhelmed them just as much as the helpless lamas ; the 
well-protected glyptodons and armadilloes, with the same 
neutral consistency as the unprotected monkeys and cavies. 

If the animals died sporadically andl* at different times, how 
is it their remains are invariably so fresh and so intact? 
This is certainly not according to any process to which 
uniformitarians can appeal now. Again, if their remains 


^ Liais, 383. 
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were buried by sporadic causes, how is it they lie in unbroken 
beds of loam spreading over immense areas. We cannot dig 
a grave to hold a child even, without disturbing the continuity 
of the beds. How could megatheriums and mylodons be thus 
buried ? 

That the cause of their death was violent and sudden seems to 
follow, not only from the various arguments I have adduced in 
the case of Europe and Asia, but from other and special circum- 
stances. Thus Burmeister mentions the discovery of a skeleton 
of a female mylodon gracilis alongside of that of its young one, 
surely a most remarkable fact, and which draws from him, 
although an opponent of the theory for which I am fighting, 
the remark : Des deconvertes semhlahles ne sent pas rares et 
prouoent que lea deux animnux out ete lues a Virnproviste, au 
lieu meme de lour repast^ This conclusion also follows, as 
he urges, from the finding of entire skeletons in their natural 
position standing upright; while the discovery of defective 
skeletons turned upside down, prove that the animals were 
in other cases killed before they were swept away and buried 
in tho mud, especially when the head, tail, and extremities 
are missing, these being the portions of the trunk most easily 
separated.* Such facts as these are worth a library of 
speculation. They are quite inconsistent with the normal 
operations of Nature. 

Burmeister again has remarked that the skeletons of mega- 
theria have lost their left extremities more frequently than 
their right ones, which follows from their nearly always being 
found lying on their right sides. This, he infers, was caused 
by the fact of the right sides of the animals having been 
heavier than the left ones, causing them to fall on that side.' 
This again is a result which would hardly follow from any 
cause that is normal, and points to some cause which dealt 
with these carcases in a violent way, and deposited them 
according to the laws of gravity. 

Sometimes the limbs are found some distance from the 
trunk, and sometimes the bones are found scattered over a 
small space,* again showing that in such cases the force which 


• Rep. Arg. ii. 190. 


* Id. 191. 
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disintegrated them was transitory and sudden. If it had been 
continuous, the bones would have been scattered beyond 
recall. This violent and sudden cause seems to me to also 
explain the facts referred to by Burmeister when he says the 
cuirasses of the great glyptodons are generally reversed. 
Such animals do not turn on their backs to die, and they were 
evidently turned over by a violent cause. The various con- 
ditions of the problem necessitate our coming to one conclusion 
only, and this has been arrived at as much by uniformitarians 
as by their opponents, namely, an appeal to water as a partial 
if not a complete explanation of the phenomena. 

If the megatheria and glyptodons could easily resist the 
puny weapons of unclad savages and survive a struggle with 
the carnivora, they were as helpless as the monkeys and the 
lamas when assailed by flooding water. Water was quite com- 
petent to destroy them, and to do so without disintegrating 
their bodies or injuring their bones. Water again is the only 
agency known to me which could carry sloths and other 
animals whose natural habitat is certainly not in caverns, and 
bury them in cave earth as they have been found in the 
Brazilian caves. Water, again, can alone explain the finding 
of the carapaces of the great armadilloes standing upright on 
their edges in the Pampas mud. Burmeister refers to this, 
and says he himself had seen an example of this in the Valley 
of La Pumilla, and says of it, Der Panzer stand senkrecht in 
Lehm, die offene Bauchseito gegen den Wasseritz gewendet, 
den gew^olbton Kiicken gegen die Erde.^^ * And in these cases 
they are found empty, and not with the skeletons inside them 
as they are found when in their natural position. This proves 
to my mind that the skeleton was already disintegrated when 
the water took it up, and makes it still more certain that the 
cause of transport and deposition was sudden and violent. It 
is only water that could take up these great cuirasses and leave 
them, as the stone axes have been found at Abbeville standing 
perpendicularly in the lehm. 

M. Liais points out that the Brazilian caverns, before they 
were filled with their contents, were for a while unoccupied, and 
that a coating of stalagmite covers their sides and bottoms. 


} See Barmeister, Eeise, ii. 85, 
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Oa this lie the bones in a heterogeneous mass, many of them 
in deep recesses, as in Europe — ‘^11 est, au reste, digne de 
remarque, que les trous profonda sont le plus sou vent tres 
riches en ossements fossiles d’especes eteintes’^^ — ^and so 
arranged that, like Lund and other explorers, he is obliged to 
postulate currents of water as the prime cause of their distri- 
bution. 

Lastly, water is the only cause known to me which could 
bury the carcases in their fresh condition under many feet of 
continuous loam over many hundreds of miles of country, 
covering them with a protecting mantle against the weather, 
and do so not only in the open country, but in the interior of 
the caves. We are told, that in Brazil, no less than in Europe, 
is similar in texture to that covering the adjacent country, 
and was evidently deposited by the same wide-spread and 
general cause. 

The normal way of accounting for the water which is 
necessitated by this postulate is to appeal to the current opera- 
tions of nature, as presented by rivor and other intermittent 
floods; but this, as in Europe and in North America, is an 
altogether inadequate cause, Darwin said long ago, ‘^The 
number of bones embedded in the grand estuary deposit of 
the Pampas must be very great. I myself heard of and saw 
many groups. The names of such places, as ^ the Stream of the 
Animal,’ ‘ the Hill of the Giant,^ tell the same story. At other 
times I heard of the marvellous property of certain rivers 
which had the power of changing small bones into large, or, 
as some maintained, the bones themselves grew. As far as 1 
am aware, not one of these animals, as was formerly supposed, 
perished in the marshes or muddy rivers of the present land, but 
their hones have been exposed by the stream intersecting the de- 
posit in which their remains were formerly buried. We may 
therefore conclude that the whole area of the Pampas is one wide 
sepulchre for these extinct animalsl^ ^ 

Again, let us listen to another great authority on South 
America, D’Orbigny. ought to add,” he says, ^Hhat the 
effects of rivers as transporting agencies have been greatly 
exaggerated in arguments about the distribution of the great 
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mammals. Such an idea applies really only to our European 
rivers, whose banks are covered with towns, and where men 
continually cause animals to be thrown in. In my journeys 
on the great rivers, such as the Parana, the Paraguay, the 
Plata, and all the Bolivian affluents of the Amazon, and during 
eight years, I do not remember having seen a siugle floating 
animal in the vast solitudes of America. Animals never 
voluntarily enter the great rivers, and it is very seldom they 
are overtaken by inundations.^^ ® 

Burmeister, while admitting that the destruction of 
the animals in many cases, and their burial, was due to 
water, argues that the water was in the form of local and 
intermittent floods. He argues that if they had been deposited 
by one general rush of water, we should not find the greater 
portion of the bones in the lower parts and so few in the 
upper parts of the Pampas mud. Now it seems to me that 
nothing could be plainer proof that the remains were deposited 
by a general inundation. In the first place, the deposit itself 
is largely homogeneous and unstratified, and if it were the 
result of a great movement of water, all the heavier objects, 
notably the very heavy carcases and bones of the great 
sloths and glyptodons, would be deposited in the lower parts 
of the beds, while the lighter objects and remains would be 
found in the upper parts, the sorting being the natural result 
of the force of gravitation. If the deposition were continuous 
and gentle, no such sorting would take place. Again, if the 
bodies and skeletons had been rolled along in rivers or tossed 
about in river floods, they would have been disintegrated and 
completely scattered. The finding of so many of the bones of 
individual animals within a small area shows that whatever 
broke their continuity was a sudden and transient movement, 
and not a continuous one. 

But how are we to invoke local floods of this kind in all 
parts of South America, where there are rivers and where 
there are none, in the valleys of the Plata and the Parana, in 
the caverns of Brazil, on the plateaux of Bolivia, and on the 
western flanks of the Cordilleras f The continental uniformity 
of the results is only consistent with a continental cause. 


® Op. cit. iii. 3, 86 note. 
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This displaces the view so often nrged by the patrons of easy 
methods in science^ that the animals of the pleistocene age 
chiefly perished by being drowned in rivers and were buried 
by their mud, a view upon which we have already animadverted 
when urged in regard to Siberia and Europe. Again^ a 
destruction of life so complete, so wide-spread, so independent 
of climatic and physical considerations, so absolutely at variance 
with every kind of normal process of extinction that we can 
think of, is assuredly consistent only with one theory, namely, 
that which appeals to a catastrophe on a gigantic scale. A 
huge hecatomb covering two continents with the corpses of a 
myriad herds can only be imagined as the result of a sudden, 
complete, and wide-spread catastrophe ; and this is «ven more 
certain when we remember how cosmopolitan in constitution 
and habits such animals as the horsi', the mastodon, the mega- 
therium, &c., must have been to have lived in the extremely 
diversified terrestrial provinces whore their remains occur. 

The diflSculty of meeting these necessities of the case by any 
theory of uniformity has been felt even more by inquirers on 
South American geology than in Europe or Asia. Darwin 
long ago said, ^‘It is impossible to reflect on the changed 
state of the American continent without the deepest astonish- 
ment. Formerly it must have swarmed with great monsters ; 
now we find mere pigmies, compared with the antecedent 
allied races. . . . The greater number, if not all, of these 
extinct quadrupeds lived at a period and were the contem- 
poraries of the existing sea-shells. Since they lived no very 
great change in the form of the land can have taken place. 
What, then, has exterminated so many species and whole 
genera? The mind at first is irresistibly hurried into the 
belief of some great catastrophe ; but thus to destroy animals, 
both large and small, in Southern Patagonia, in Brazil, on the 
Cordillera of Peru, in North America, and up to Behring Straits, 
we must shake the entire frame- work of the globe.^^ The great 
naturalist then faces th© various theories which have been sug- 
gested to account for the facts, but discards them in turn, and 
leaves the problem unsolved, proving how great a stumbling- 
block he, the most ingenious of inquirers, found it. 

His distinguished successor, D^Orbigny, appealed, as I appeal, 
to a cataclysm involving a huge flood of water. 
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I was in a position,” says M. d^Orbigny, to study the 
effects of inundations on tbe mammals of the province of Moxos 
(Bolivia), where these inundations are periodical, and I am 
certain that there the animals instinctively fly from the fluvial 
tide and take refuge in places further removed from the water, 
and on pieces of high ground, where they find themselves 
momentarily congregated together. Ruminants sometimes 
die for want of food under such circumstances, and the natives 
mention certain years when this has occurred, but their bodies 
remain far from the rivers on small plateaux, or in the depths 
of the forests.” ^ 

This seems to mo to describe very neatly the ordinary results 
of a great flood. If we enlarge our area from a limited district 
to a continent, and invoke a correspondingly large cause, we 
shall at once explain the effects. But to pass on. It would 
seem,” he says, *^that one cause destroyed the terrestrial 
animals of South America, and that this cause is to be found 
in great dislocations of the ground caused by the upheaval of 
the Cordilleras. If not, it is difficult to conceive on the one 
hand the sudden and fortuitous destruction of the great 
animals which inhabited the American continents, and on the 
other the vast deposit of Pampan mud.” 

•'I argue that this destruction was caused by an invasion of 
the continent by water, a view which is completely en rafport 
with the facts presented by the great Pampian deposit, which 
was clearly laid down by water. How otherwise can we 
account for this complete destruction and the homogeneous- 
iiess of the Pampas deposits containing bones? I find an 
evident proof of this in the immense number of bones and of 
entire animals whose numbers are greatest at the outlets of 
the valleys, as Mr. Darwin shows. He found the greatest 
number of the remains at Bahia Blanca, at Bajada, also on 
the coast, and on the affluents of the Rio Negro, also at the 
outlet of the valley. This proves that the animals were 
floated, and hence were chiefly carried’to the coast.^^ 

Again he says, “This hypothesis necessitates that the 
Pampas mud was deposited suddenly as the result of violent 
floods of water, which carried off the soil and other superficial 


7 Op. cit. iii. 4, 161. 
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debris, and mingled them together. This homogeneousness of 
the soil in all parts of the Pampas, even in places 200 leagues 
apart, is very remarkable. These are not different strata 
differently coloured, but a homogeneous mass, which is more 
or less porous, and shows no signs of distinct stratification 
(that is, it is like the European loess). The deposit is also of 
one uniform colour, as if it had been mixed in one muddy 
flood slightly tinted by oxide of iron. The bones, again, are 
only fouud isolated in the lower strata, while entire animals 
occur on the circumference or the upper part of the 
basin. Thus they are very rare at Buenos Ayres, while they 
abound in the Banda Oriental and in the White Bay. Mr. 
Darwin says that they a re heaped up in the latter place, which 
again supports this contention. Another argument may bo 
drawn from the fact that the Pampas mud is identical in colour 
and appearance with the earth in which the fossil remains occur 
in the caverns and fissures of Minaes Geraes in Brazil, and 
the fragments brought by M. Clausen are completely like the 
others in colour and texture.” 

Again he says, After having seen at Callao the ravages 
which a simple earthquake may make, I am justified in 
believing that the upheaval of the Andes would suffice to 
destroy at one stroke by a movement of the water all the 
terrestrial faunas of the globe. At Callao, during the earth- 
quake which occurred at the end of the last century, the 
waters carried over the land ships there at anchor, and 
changed the whole aspect of the country, still covered with 
pebbles.”® 

In summing up his results, M. d^Orbigny says that it is to 
the sudden rise of the Cordilleras he attributes the sudden 
movement of the sea, which invaded all at once the continent, 
carried off and overwhelmed the mastodons which inhabited 
the eastern flanks of the Bolivian Cordillera, the megatheriums, 
megalonyxos, and the multitude of animals daily being dis- 
covered in the caverns and the fissures of the mountains of 
Brazil — all the species, in fact, which are extinct. It was 
then perhaps that, mixed with the earth, the animals were 
tumultuously deposited in the lower parts of the tertiary basin 


Op. cit. iii. 3, 82. 
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of the Pampas^ and thus formed the immeose deposit of 
Pampas mud.’ 

Again he says, '‘My final conclusion from the geological 
facts I observed in America is, that there was a perfect coin- 
cidence between the upheaval of the Cordilleras, the destruction 
of the great race of animals, and the great deposit of Pampas 
mud. Thus these three questions of immense importance for 
American geology and for the chronological history of faunae 
may be explained by one cause, namely, the upheaval of the 
Cordilleras, to which we may perhaps attribute the analogous 
phenomena of which Europe has been the theatre.'^ ' 

This language, which will sound harsh to ears tuned to the 
commonplaces of uniformity, is, I believe, most strictly true, 
and it will be admitted that if any inquirer of modern times 
had acquired a light to generalize on such a subject from the 
long and patient researches he had made, no one has equal 
claims with D’Orbigny to speak with authority about South 
American geology. 

The theory here urged not only accounts for the facts, but 
it is the only theory of which I can conceive that does. It 
explains how the huge unwieldy beasts and the animals living 
on the level plains were overwhelmed, while the smaller 
creatures, those with a more nimble gait or those living on 
places of vantage, escaped, and not only explains the de- 
struction of the animals, but also their burial. 

We will now shortly consider the evidence of man. 

In the Museum of the American Philosophical Society at 
Pliiladelphia, Lyell was shown a block of limestone from 
Santas in Brazil, obtained by Captain Elliot, of the United 
States Navy, which contained a human skull, teeth, and other 
bones, together with fragments of shells, some of them re- 
taining a portion of their colour. The rock resembled that 
of Cuatemala, but was less solid. Eemains of several hundred 
other human skeletons, embedded in a similar calcareous tufa, 
were dug out at the same place about *1827. The soil covering 
the solid stone supported a growth of large trees. Lyell 
noticed serpulca in the rock, a shell which, as he says, the 
natives would not have carried inland for food.^' ’ 

• Op. cit. iii. 3, 82. ' Op. cit. iii. 3, 85, 86. 

* Lyell’s Journey, ii. 200, 201. 
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An account of these skeletons was published by Dr. C. D. 
Meigs in 1827, who says, '^Captain Elliot, while riding along 
the banks of the river Santas on his way from the port of 
Santas to the town of St. Paul, found a mound three acres in 
extent and fourteen feet high, about ten miles from the sea 
and four from Santas. The bones he took with him to 
America, we are told, were dug from the face of the hill, 
where it was cut by the wash of the stream, and are parts of 
one skeleton out of many hundreds that are still lying in their 
bed of tufa. They were lying on the rock in an oblique 
direction, the heads u|:)permost, and the lower extremities 
dipping at an angle of from 20° to 25° below the horizon. 
Portions of the bones wore invested externally with a stalac- 
titic deposit of carbonate of lime, looking very much like a 
mummified skin. Close to one of the teeth was a serjmla and 
a piece of oystor-shell. The rock in which the skeleton was 
embedded consisted of fragments of shells united by a 
stalactitic matter, and contained nodules of carbonaceous 
matter.^^ In regard to the remains. Dr. Meigs says, ^^A 
question naturally arises as to the date of that catastrophe 
which enclosed several hundred individuals in the tufa of the 
Rio Santas. The aborigines of that coast were always very 
poor, few, and ignorant. Could they erect such a mound? 
... It seems unlikely that these remains were formally 
buried by sorrowing friends. It is unlikely that so solid a 
stone should have been formed at so great a distance from the 
sea/^ The enormous trees that grow on the surface make it 
necessary to go back many years in search of the date. The 
writer just quoted then goes on to compare the deposit with 
the great beds of oyster-shells raised above the sea, and ex- 
tending at intervals from the Mississippi to North Carolina. 
“No doubt,” he continues, “they are co-existent with the 
emerged land ; they are not to be considered as the results of 
human industry. The shore of the Atlantic must have 
formerly swept nearly in a line with these remarkable de- 
posits. . . . Within this bed, or nearer than it to the sea, 
are found fossil bones of elephants, &c., which cannot be so 
old as the unfossilized oyster-shells, since they could not have 
been fossilized anterior to the existence of the soil out of 
which they are dug, unless you consider them as boulders, 
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which is inadmissible. . . . The geologists are at liberty to 
determine the date and rank of the Santas tufa, and thereby 
the probable age of these bones ; our alluvial border, at leasts 
bears no marks of volcanic agency. It emerged from a 
sinking sea; its organic remains are of an indefinite age. 
Did the Santas mound come above water by the same 
process ? 

ITie next traces of pleistocene man in South America, traces 
which are more definitely defined as to date, were discovered 
by Dr. Jiund in the Brazilian cav^es. In a letter written to Rafn, 
dated Lagoa Santa, 28th March, 1844, he tolls us that human 
remains were very scarce in the caverns he explored, having, 
in fact, only occurred in six caves out of a hundred ; and in one 
cavern alone, that situated on the banks of a lake called 
Lagoa do Sunudouro, were the human remains found with the 
remains of extinct animals. The human remains, he tells 
us, were in the same condition and had the same surround- 
ings as the bones of the extinct animals found with them. 
They were found with their several parts in regular order, 
and seemed to point to their having been covered with their 
soft parts when first buried. The great masses of stone which 
partially covered them were a sufficient witness of the great 
changes that had occurred in the caverns since their introduc- 
tion. With the human bones were found those of an extinct 
monkey, GalUthrix pnmoBiutif, numerous bones of rodents, 
which w’^ere mixed pell-mell with the human remains, as wore 
the bones of carnivores, both dogs and felines, of larger species 
than those now living. There were also bones of pachyderms, 
ruminants, and sloths; of birds, reptiles, and fish.^^ Lund 
concluded that the animals inside the cavern had all been 
contemporaries ; and he sums up his conclusions about them 
in this way ; (1 ) The existence of the human race in South 

America goes back not only beyond the discovery of that part 
of the world (by Europeans), but very far back in time, pro- 
bably as far back as the former geological age, since several 
animals seem to have disappeared from the ranks of creation 
since the appearance of man in this hemisphei^e. (2) The race 
of men who lived in this part of the world in the earliest times 
were of the same type as the men who were living there when 
bv Euronoans.^* 
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This seems to show," adds our author, " that the opinion 
is not well founded which derives the population of the New 
Continent from the Old, since the peculiar American type 
goes back so far. The cranial type described by Pritchard as 
pyramidal characterizes the American and Mongolian races, 
the former being distinguished from the latter by more salient 
cheek-bones and by a lower and narrower forehead, showing a 
loss developed and more primitive race, and he in fact sug- 
gests that the American is an older type than the Asiatic." ^ 

According to Reinhardt, the race of men whose remains 
Lund found appear to have been well built, but sleuclor. The 
same writer states that a skull ho examined was dolichocephalic 
and somewhat prognathous. It was of medium size, and 
1‘idged, with a very prominent chock -bone, a small forehead, 
and eyes wide apart. The walls of the skull wore extraordi- 
narily thick.'* 

D^Archiac says that the remains of man found by Lund in 
the Brazilian caves wore remarkable for having their foreheads 
of the peculiar flat elongated shape we find represented on 
the monuments of Central America. The incisor teeth were 
also of the peculiar American form, with a worn grinding sur- 
face, as in the case of the molars. They thus resembled the 
})rehistoric teeth of Europe and those of the ancient Egyptians/ 
Liais, in reference to the peculiar shape of these heads, says 
Lund was satisfied it had not been produced by compression, 
but was a racial characteristic.® 

In the notes deposited by M. Clausen, the companion of 
Lund, with the remains of extinct animals from the Brazilian 
caves, which he presented to the Paris Museum, occurs the 
following passage : “ I once found with the remains of an 
extinct animfd, Platyonix Ciivierily fragments of pottery which 
were covered by a thin layer of stalagmite. The ground 
seemed to be undisturbed. The animal was so well preserved 
that even the claws on its feet were intact. The fragments of 
pottery were found uncler and among the bones." ^ Although 
pottery was apparently unknown in European pleistocene 
times, it does not follow that it was then unknown in America. 


Klee, Le Deluge, 326— 330. " Hartt, op. cit. 285-7. 

• D’Archiac, 254. ® Op. cit. 241. ' Liais, 241. 
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M. Liais tells us how traces of human industry occur in the 
quaternary deposit of rolled pebbles called cascalho, in which 
p;old and diamonds occur. Stone axes, he says, occur in it 
precisely like those found in the quaternary beds of Prance, 
only that they are made of a granitoid diorite, and have 
received a certain amount of polish. There also occur pestles 
made of the same substance, and also polished. At the Lavia 
of M. Manoel Francisco d’Abien, at the Fasenda of Casa 
Branca, near the Kio das Velhas, there have also occurred 
axes and pestles of stone, and also an earthen jar of very 
coarse make, with thick sides, and lying in the midst of the 
gravel. The bod in which they occur is about four metres 
above the level of the Rio das Velhas, and is covered by a 
deposit, five or six metres thick, of auriferous clays. M. 
Helrnreichen has also found in the diamond deposits near 
Diamantina three dart or arrow points, one made of petrosilex, 
and two others of quartz, a fact which is the more remarkable 
since, says M. Liais, the Brazilian savages in historic times 
have pointed their arrows with wood.® 

In the Cascalho, or diamond beds of Brazil, are also found 
fragments of quartz shaped like an anvil. These were used as 
earrings by the ancient inhabitants of Brazil. One of these 
ornaments was found in Cascalho that had never been disturbed, 
on a dry watercourse covered by eighteen feet of vegetable 
soil, on which many fine palm-trees were growing. Arrow- 
heads and bones were also found with it.® 

Human remains have occurred elsewhere than in Brazil. In 
caves in the Sierra de S. Luis, in the Argentine Republic, 
there have occurred great quantities of bones of the guanaco, 
and also bones of the condor, with some larger bones much 
broken and undistinguishable, and among them flint arrow- 
heads. These occurred in a marly deposit evidently deposited 
by water in the recesses of the caves.'® 

M. Seguin brought to Europe in 18^7 several portions of 
human skeletons found by him on the borders of the Rio 
Carcarana, in the Argentine Republic, where they had been 

® Op. clt. 240, 241 

® Trans. Roy. Soo., New South Wales, 1872, 61. 

Burmeister, Rep. Arg. ii. 349. 
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found mixed with remains of arctotlierium bonariensis^ mega- 
therium, &c. M. F. Ameghino found in an undisturbed 
Pampan deposit near Mercedes, at a great depth human 
remains mixed with fragments of the carapace of a glyptodon 
and bones of other animals. lie also found in other places near 
Mercedes and Lujan worked flints mixed with pieces of 
carbonized wood, and with teeth and bones of mylodon, 
toxodon, &c. These latter bones were marked in some cases 
with striae evidently produced by human hands.' 

The same writer, 'who was the author of a Memoir on the 
Antiquity of Man in La Plata, published in 1881, tells us he 
has several times found the remains of man, including human 
bones, split and burnt bones, charcoal, burnt clay, pierced and 
incised bones, and implements in stone and bone, in the 
Pampan formation near Buenos Ayres, with the mastodon, 
machairodus, and other extinct animals.^ 

M. de Moreno read a paper before the Stockholm Congress 
of Archaeology, in which ho claims to have found remains of 
palaeolithic man in the shape of flint implements in the rivulet 
styled Vitel, in the lagune of the same name, in that of 
Chareomus, and in the rivulet joining the two, all in the Argen- 
tine Republic. Ho speaks of palaeolithic implements having 
occurred in the provinces of Buenos Ayres and Santa Fe.® 

Here, then, we have a concurrence of evidence, which if 
not conclusive is very striking, to show that man existed 
with the extinct animals in South America, and existed, too, 
of a peculiar type, and using weapons unlike those used by 
the living Indians, 2}ointirjg, as in Europe, to there having 
been a break in the continuity of his history — a break and 
hiatus which I attribute in South America, as in North 
America and in Europe, to the catastrophe which overwhelmed 
him in many places with the contemporary beasts, and buried 
his remains with theirs, leaving the country open to a fresh 
migration when the violent cause of his destruction had 
abated. * 

* Les Maramiferes Fossiles de I’Amerique du Sud, by Gervais and 
Ameghino, c. 3, 5. See Revue dAnthropologie, 2nd ser. ii. 210, 249, 
and La Autiquidad del Hombre eu el Plata, by F. Ameghino. Masson, 
Paris. 

2 ^lat^riaux, xviii. 54, 55. 

* Conii:)te Rendu, Stockholm, 277 — 280. 
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Let us now turn to the West Indies. 

The route by which the faunas of North and South America 
are now connected is along the narrow territory of Central 
America and through Mexico. In pleistocene times there 
seems to have been a second bridge across the archipelago of 
the West Indies. 

I have already stated that several animals, inter alia the 
megatherium, niylodon, and cabybara, were in the Mammoth 
ago found in North as well as in South America. These are 
essentially South American forms, as was the megalonyx, 
winch was only a modified type of scelidotherium. 

Now it is very curious that the former animals have only 
been found in North America, along its maritime borders, in 
the states of Georgia and Carolina, Not a trace of them or 
of any of the sloths has, so far as 1 know, been found in Mexico 
or Centra] America, where anauchenia, and a species of canis, 
have alone been cited as occurring with E, Golumhi and the 
mastodon. 

While there is no trace of these sloths in Mexico, traces of 
them have occurred with other creatures in the West Indies 
(which in their fauna are allied to South America), and this 
points to there having been a passage f I’om Georgia and South 
Carolina to Brazil, across the West India islands in pleistocene 
times. 

In 1868 M. Pomel read a paper before the French Aca- 
demy of Sciences on a mandible of a species of megalonyx 
which was shown at the Paris Exhibition of 1867. It had been 
found ill making some excavations at the baths of Ciego- 
Moiitero, in the island of Cuba. With it were found some 
scutes from the carapaces of tortoises, and the hinder part of the 
mandible of a crocodile belonging to the caiman section, and 
M. Pomel attributes the remains to the quaternary age. From 
certain small differences M. Pomel attributed the fossil to a 
new species, which he names Megalonyx CubensiSf or, as a 
substitute, Myomorphus Githensis^ ^ 

M. d’Archiao tells us that the madreporic calcareous deposits 
surrounding Havana, which contain sea-shells of species still 

^ Gompto Benda, Ixvii. 665--668. Magazine of Natural History, 1868» 
457—469. 
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living in the adjoining seas, are largely quarried for building- 
stone. Near the village of Tiotihuacan, at the foot of the 
Mountains of Patolo, M. Triven describes having found bones 
and teeth of an elephant which he ascribes to E. primigenius.^ 

A mastodon’s tooth is reported from the Bahamas in the 
" Edinburgh Phil. Journal,” i. 395. 

The sub-genus of Chinchilla called Lagostomys is found 
living in La Plata and Entre llios, but not in the warmer parts 
of South America. Lund found remains of a species in the 
caves of Brazil, which he named i. hrasiliemis. It resembled 
the living L. riscaria, bub was only half the size.® Tlio 
genus is also reported from pleistocene beds in the West Indies. 
Thus, in lo?8. Professor Cope described some remains ho had 
found in a mass of breccia from caves in the smjill island of 
Anguilla, in the Windward Islands. These included the re- 
mains of an extinct rodent fillied to the chinchilla, and named 
by him Amhlyrhiza inundata. In the matrix,^’ says Professor 
Cope, occurred turbo pica, L., whereby the postplciocene 
ago of the deposit is to be inferred. The molars,” he says, 
‘^belonged to an animal of the average size of the Casioroides, 
and as the epiphysis of the femur was not yet ossified and 
the animal was young, I have no doubt the proportions of 
the species are quite equal to those of the before-men- 
tioned largest of known rodentia. This is confirmed by 
the proportions of the femora, whoso shaft and condyles are 
larger than those of the female Cercus elaphus of four years old, 
wilh which I have compared it. What the bulk may have 
been it is difficult to infer without additional portions of the 
skeleton ; but it is sufficiently obvious that this ancient chin- 
chilla exceeded the Virginian deer, and more than equalled the 
American black bear, in this respect.”^ In the same de- 
posit were remains of an animal which Cope assigned to a fresh 
genus of rodents, which he named Loxomylm. Ho says of it, 
“This genus differs in many points from Amhlyrhiza; these 
are, the lack of one and two dentinal columns, the double 
obliquity of the crowns, the absence of curvature, and less 
closure of the base. It is nearer to Archacomys {Laiz et Par), 

® D’Archiac, op. cit. 213. ® Liais, 662. 

7 Cope, Proc. Amer. Phil. Soc. 1869, 183, 184. 
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but differs in two points — the upper molars have but three 
dentinal columns, like the lower, instead of four, and the 
horizontal grinding surface is oblique. This last peculiarity 
alone seems to distinguish it from lagidium and chinchilla, 
indicating a relation to the latter similar to that between the 
great extinct beaver of Europe, Trogontherium Cuvieri^ and the 
existing genus, Gastorl^^ 

In a later communication to the American Phil. Soc., Pro- 
fessor Cope referred to the results of further explorations of 
the caves in Anguilla Island by Dr. Van Kijgersma. He says, 

The vertebrata embraced eleven species, of which one was a 
crocodilian, two birds, one a deer, and five rodents. Of the 
latter, three were of gigantic size, including, besides the two 
species of chinchilla already described, a third, larger than 
either, which was named Loxomylus latidens. It differed from 

L, longidens in having teeth with triturating surface, less 
oblique to the axis of the tooth, and wider than long, instead 
of longer than wide, and with a certain irregularity in the outer 
margin. The distal end of the femur measured three inches 
and a half across, the series of superior molars two inches and 
a third ; width of two inferior incisors in place one inch and 
two lines. The bones of the deer indicated a species a little 
over half the size of the chinchilla.’^ 

This comprises the information I have been able to collect 
about the pleistocene mammalian fauna of the West Indies. 
Evidence that man then occupied these islands is not altogether 
wanting. The Guadaloupe skeleton in the British Museum 
has been long known to inquirers. It occurred with surround- 
ings very like those of the skeletons from Santas, in Brazil. It 
was found with other skeletons, and was first noticed in 1805. 

M. Lavaisse, in his '^Voyage a la Trinidad” (1813), tells us 
the bed with human skeletons in it was nearly an English mile 
in length, and that he found in it hatchets and other imple- 
ments made of a basaltic or porphyritic rock, as well as bones. 
The remains did not occur in the islan^ of Guadaloupe itself, 
which is an entirely volcanic mass, but on the adjoining island 
of Grand Terre, separated from it by a narrow passage, 
and consisting chiefly of the debris of corals, with here 


« Op. cit. 186, 187. 


8 Proc. Amer. Phil. Soc. 1870, 608. 
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and there hills of shell limestone. The skeleton now in the 
British Museum occurred in a calcareous rock, harder than 
statuary marble, of a yellowish- grey colour, and formed of 
disintegrated white madrepore with a few particles of red 
madrepore, and occasional fragments of those corals; it con- 
tained also the shell of a recent land-snail {Helix acuta), and the 

magpie trochus {T. pica), a common sea-shell of that coast. 
A second skeleton, now at Paris, was embedded in a softer 
sandstone, also containing a recent land-shell {BuUmus Guada- 
lupensis) of a species still inhabiting the island. The bones, 
according to Sir Humphrey Davy, still contained traces of 
animal matter. 

The earlier writers argued that the skeletons were very 
recent, and belonged to the Oaribs,but the discoveries in Brazil, 
already mentioned, raise an issue upon this point. This had, in 
fact, been previously raised. Dr. Moultrie, in describing some 
other specimens from Guadaloupe now deposited at Charleston, 
says, These relics have been supposed to belong to the head 
of an individual of the Carib race. This is undoubtedly a mis- 
take. The anterior posterior diameter is too short, the occipital 
region too flat, and the lateral and vertical developments too 
full, upon a reconstruction of the cranium, to justify such a 
supposition. Compared with the cranium of a Peruvian in the 
Museum of the Medical College of the State of South Carolina, 
the craniological similarity manifested between them is too 
striking to permit us to question their national identity ; and 
Dr. Woodward adds, Without attaching too much importance 
to this ethnological opinion, it may yet be doubted whether 
the interment of the skeleton was quite so recent as supposed 
by General Ernouf.^^ ‘ 

The rock in which these Guadaloupe skeletons occur is 
covered by high tides. Each skeleton seemed encased in a 
large nodule of an oval shape, or in a mass resembling a nodule 
detached from a larger rock. In the rock at Santas similar 
but smaller nodules are mentioned. 

If the skeletons from Guadaloupe should eventually turn out 
to be of other than pleistocene age, this will hardly be the 
case with the remains of man found with the extinct chin- 
chillas, &c., in one of the West India Islands, to which I have 
^ Intellectual Observer, ii. 280, 284. 
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already referred. Professor Cope says Dr. Rijgersma discovered 
a highly interesting relic of the stone age of the human inha- 
bitants of this portion of the West India Islands. "I use the 
stone age,” he adds, in a chronological sense only, since the 
region in question possesses chiefly coral rock, and little or 
none that is adapted for conversion into cutting instruments, 
so that the inhabitants resorted to the use of animal products, 
as teeth, bones, and shells. The implement found by Dr. 
Rijgersma is a long ovate, spoon-shaped scraper or knife, cut 
by human hands from the lip of the large Strombus gigas. 
Tho ribs of the external surface and the smooth internal sur- 
face are easily distinguished, and the disiiuct natures of the 
lamellar and prismatic layers have been evidently well under- 
stood by the artificer, who has ground away the latter in order 
to put a sharp edge on the former at one end. This edge is 
sharp, and mainly well preserved. The implement has a 
greater median width, and smoothly-ground thick margin ; the 
end of the plate is obtuse and with thick edge, almost entirely 
composed of the prismatic layer. It has evidently been held in 
tho hand, and been used after the manner of the stone chisel 
of the North American Indians. . . . The present shell chisel 
was'^found by Rijgersma under circumstances precisely similar 
to those attending the discovery of the gigantic rodents. 
Some portions of each of the species described were embedded 
ill tho breccia, and others occurred loose in a red earth in 
cavities of the breccia. The chisel has the colour and consti- 
tution of the teeth and bones, and was found with them in 
this earth. Some of the teeth are even more fresh-looking 
and less stained than the chisel. Though the evidence is not 
quite conclusive, yet the inference is very strong that the 
Amhlyrhiza and Loxomyhis had human contemporaries.” 

Professor Cope then proceeds to draw a conclusion which 
seems in every way reasonable. He says, " If now these 
herbivorous animals lived before the submergence of the moun- 
tains, whose peaks the present Virgin and other West India 
Islands are, we are enabled, with due regard to the slender- 
ness of tho evidence, to suggest human co-existence with that 
groat geological event.” ® 


2 Proc. Amer. Acad. Sc. 186, 187, 188. 
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Wo at all events know that Count L. F. Pourtales found a 
human jaw and other bones in Texas in a fresh-water sand- 
stone, with surroundings pointing to its having been of pleis- 
tocene age. Again, on the maritime borders of the Southern 
States of the Union proofs of recent submersion are easily 
available. Thus Lyell speaks of the place about twelve miles 
from Savannah where remains of the mastodon and other 
extinct mammals had occurred in a bed of clay about six feet 
thick, only visible at low water, and ho descended to it when 
the tide was out, in a boat, and by the aid of a negro obtained 
the grinder of the common American mastodon. The stratum 
containing this and similar bones rested on a sand containing 
marine shells of living species, and was covered by the sand 
of a fresh-water swamp in which trees grew. One of the teeth 
found here was ascertained by Dr. Owen to have belonged to 
the mylodon. Lyell afterwards received a megatherium's tooth 
from a similar geological position farther south in Georgia, near 
the mouth of the Alatamaha. In many places near the sea 
there are signs of the forest having been submerged, the re- 
mains of erect trees being seen enveloped in stratified mud and 
sand. The sea is even now encroaching on the fresh-water 
marshes. At Beauly, upright stumps of the pine, cedar, and 
ilex, covered with live oysters and barnacles, were exposed at 
low tide.” * 

Speaking of the megatherium remains from the coast of 
Georgia, Mr. Hodgson says, The occurrence in situ of the 
stumps of trees in the salt-marsh from two to four feet 
below high water, proves that the land has sunk several feet 
at a period very recent.” ^ 

When we read this evidence, with the facts which accompany 
the present distribution of vertebrate life in the West Indies, 
which necessitate our postulating their junction with the main- 
land in comparatively recent times — when, again, we.meet with a 
relic of the mastodon in the Bahamas, of a great sloth in Cuba, 
and of great extinct rodents in the same island, associated with 
remains of a crocodile and, more significantly, with those of 
a tortoise named Testudo Cubensis by Dr. Leidy (more signifi- 

Lyell's Voyage, i. 164, 165. 

* Hodgson, Fossil Remains of Georgia, 44. 
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cant since no tortoise now inhabits the island)/— we seem 
constrained to postulate that the great catastrophe which has 
left so many marks elsewhere also swept over these islands, 
destroying the larger animals there, and was coincident with a 
great collapse in the earth’s crust by which a once continuous 
land -surface was disintegrated into the fragments now com- 
posing the West Indian Archipelago. It is not impossible that 
the same catastrophe, whose handiwork can be traced in almost 
every latitude of the New World, was also the cause of the 
separation of Tierra del Fuego from Patagonia. The fauna of 
that island could not have reached it except over dry land, and 
it is too little, if at all, difEerentiated from that of the mainland 
to make it likely that the separation happened earlier than the 
pleistocene age. 

The evidence I have collected in this and the two preceding 
chapters entitles me, I think, to claim that the New World, 
from the Arctic Circle to Capo Horn, abounds with proofs of 
the conclusion which I am pressing. It is completely at one 
with the Old World in rendering it necessary to revise the 
geological theories about the penultimate stage of the world’s 
history by the introduction of a postulate of a general and 
wide-spread catastrophe. To complete my story, I must now 
turn to Australia, New Zealand, &o. 


‘ Proc. Acad. Nat. Sc. Phil. 1868, 178-180. 
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CHAPTER XIII. 

THE PROBLEM IN AUSTRALIA, NEW ZEALAND, ETC. 

“ Ko te huna a te moa.** 

(All have been destroyed as completely as the moa.) 

Maori Proverb, 

Correlation of the later beds in Australia and Europe complicated by the 
more primitive living fauna of Australia — List of Australian pleis- 
tocene animals— Climate of Australia in pleistocene times — Con- 
ditions under which the bones are found in Australia — Criticism of 
various suggested causes for the extinction of the pleistocene fauna 
there — The only competent cause a widespread flood — Pleistocene 
man in Australia — The problem in Tasmania — New Zealand— 
Extinction of the moa in recent times — Native legends about the 
moa — Ethnography of the New Zealanders— The moa-hunters — Moa 
remains in beds of probable pleistocene age — Former climate of New 
Zealand— Freshness of many moa remains — Occurrence of intact 
skeletons and of masses of bones together — Discussion of the various 
possible solutions of the difficulty involved in the conditions under 
which the bones occur — Conclusion that they were deposited by a 
flood of water — The Chatham Islands — Eastern Archipelago, &c. 

Having discussed the problem of the extinction of the pleisto- 
cene fauna as illustrated by Europe and Northern Asia, and 
by North and South America, I now propose to examine it in 
a more diflScult area, and will begin with Australia. 

Large parts of Australia are covered with loose deposits of 
gravel and clay containing pebbles, in some cases rounded, in 
others with more or le^ sharp edges. These beds are famous 
enough to us from being the source of the greater part of the 
Australian drift-gold. One great diflSculty which the student 
feels in examining the geological literature of Australia is 
the confused nomenclature of the different horizons. The 
living fauna of Australia, as is well known, has a very antique 
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facies^ and corresponds in its forms to much older horizons in 
Europe. This was naturally the case in former periods also. 
The terms pliocene, miocene, and eocene therefore correlate 
quite a different condition of things in the two areas, and mean 
an entirely different thing, and it has always seemed to me that 
a great infirmity is added to geological reasoning when terms 
coined to represent a state of things in one area, and which 
ought to bo applied locally, are transferred to and applied to an 
entirely different state of things in another area, with the in- 
ference attached that they were synchronous. The difficulty is 
increased by the fact that the beds which in Australia are 
classed as miocene and pliocene, are not as in Europe con- 
solidated beds, and stratigraphically superimposed, but consist 
in the main of the loose so-called gold-drifts, whose distribution 
is most confusing, a fact which opens the gate for wide 
differences of opinion about their relative or even absolute 
age. 

Not only so, but with some authors the term pliocene seems 
to be used in a different sense to what we use it in Europe. 
Thus Professor McCoy says of a certain species which ho 
has named Phascolomys Plioceni, that it '^is of great interest 
as showing that our gold drift is not alluvial, but of the more 
ancient Pliocene Tertiary period, at least as old as the mamma- 
liferous crag ; thus corresponding in age with the gold-drifts 
of the Ural.*^ ‘ The gold-drifts of the Ural are undoubtedly of 
what is in Europe called the pleistocene age, and this age, the 
penultimate stage in the world’s history, is in effect the age to 
which the term pliocene, or later pliocene, is applied by 
Australian writers. In the lower so-called gold-leads the 
remains of life which are available for comparison are almost 
entirely those of plants, and consist of a considerable series of 
fruits belonging to a vegetation either extinct or not now 
indigenous in the area where the beds occur. These fruits have 
been described by Baron Von Mueller, and are ascribed to the 
Miocene age. The upper gold-leads arid drifts have furnished 
remains of mammals of the same species as those in the caves, 
and are generally treated as pleistocene. In regard to their 
distribution, the Rev. W. B. Clarke, an authority of the first 

‘ Pal. of Victoria, dec. i. 22. 
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rank, says: the great plains of the interior, bones of 

various gigantic marsupials are found bedded in black muddy 
trappean soil. ... It was not till recently that the osseous 
relics have been found in different creeks throughout the whole 
of the slopes and plains at the base of the Cordillera in 
Eastern Australia, in Victoria, in South Australia, and North 
Australia also. Of similar age arc the accumulation of bones in 
caverns, as at Wellington; at Boree ; near the head of the 
Colo river; at Yesseba, on the Macleay river ; at the head of 
the Coodradigbee ; not far from the head of the Bogan, and in 
other places.^^ * 

I will now give a list of the pleistocene mammals of 
Australia : — 


Belidens breviceps. 
Bellongia rufes(5ens. 
Dasyurus affiiiis. 

,, laniarius. 

„ Tuaculatus. 

„ viverrinua. 

Diprotodon Australia. 

„ Bennettii. 

„ longiceps. 

„ minor. 

Echidna Owenii. 
Halmaturus Bennettii. 


>» 

Scottii. 

»> 

Thomson ii. 


sp. 


sp. 

Hypsiprymnus spelaeus. 


„ trisulcatiis. 

Leptosiagon gracilis. 

Macropus affinis. 

ff 

Ajax. 

»» 

Anak. 


Atlas. 

»> 

Ferragus. 

»» 

Goliath. 


Titan. 

>» 

sp. 


sp. 

>} 

sp. 


sp. 


sp. 


]V!acropus sp. 
Nototherium inerme. 

„ MitchelU. 

„ Victorias. 

Oaphranter Cooperi. 

„ Gouldii. 

Phachysiagon Forragus. 

„ Otuel. 
Palorchestes Azael. 
Peragalea sp. 

Perameles nasuta. 

„ obesula. 


„ sp. 

Phalangista fuliginoaa. 

„ vulpina. 

„ sp. 

Phascolagus altus. 

„ gigas. 

„ Krefftii. 

„ latifrons. 

„ magnus. 

„ medius. 

„ Mitchelli. 

„ platyrhinus. 

„ Pliocenus. 

„ Thomsoni. 

Plectodon sp. 
Procoptodon Goliath. 

„ pusio. 

„ Bapba. 

Protemnodon Anak. 


* Sedimentary formations of New South Wales, 103. 
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Frotemnodon Antaeus. 
,, Mimas. 

>1 Og. 

„ Bhaecus. 

„ Bp. 

Sarcophilus laniarius. 

„ ursinus. 

„ sp. 

Sthenurus Atlas. 

„ Brchus. 


Sthenurus minor. 
Thylacinus cynocephalus. 
,, spelaeus. 

sp. 

Thylacoleo carnifex. 

„ T. sp. 

Zygomaturus trilobus. 

„ Macleayi. 
Canis dingo. 


The above list and facts I have copied from Mr. R. Etheridge^s 
excellent catalogue of Australian fossils. 

In regard to the order Rodentia, Krefft says that the bones 
and teeth of six or more species of hapalites and mus have 
been found in the Wellington valley caves, which exhibit 
characters by which they can be distinguished from the living 
forms of the same genera.'* 

The femur of a large bird was found at Peak Downs (lat. 
22° 40' S.), in Queensland, resting on a boulder, below 180 feet 
of deposit, thirty feet of black trappean alluvial soil, and 150 
feet of drift pebbles and boulders. It was found in digging a 
well by the Rev. W. B. Clarke in 1 809. In 1830 a similar femur 
was found by Sir Thomas Mitchell in a breccia cave in the 
Wellington valley.^ 

The femur from Peak Downs was attributed by Owen to an 
extinct form of biid allied to the emu, which he named 
dromornis, and which we are told probably stood in relation 
to the emu as Macro^ma Titan did to the living kangaroos.* 
Mr. Clarke says he found bones of birds, among which those of 
the emu were prominent, in the Coodradigbee caverns.^ 

The lacertian Megalvnia frisca, whose bones have also 
occurred with the pleistocene mammals, was allied to the living 
varans and lace-lizards of Australia. It probably attained a 
length of twenty-five feet. 

In regard to the relations of the pleistocene fauna to the 
living fauna of Australia, there is a curious parallel with other 
areas. Professor McCoy says : As in South America the 
geological period just before the creation of man had the 


^ Krefft, Aust. Yert. 17. * Id. 48. 

* Geol. Survey of Victoria, iii. 47, 48. 

Sedimentary Formations of New South Wales, 104. 
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gigantic megatherium to prefigure the little sloths of the 
present day, among the characteristic edentate group of 
mammals of the fauna of the same country ; so the little native 
bears {PhaHcolarcios) of Victoria in our day were precedt'd at 
the same late Tertiary period of geological tirno by equally 
huge animals of the same general marsupial typo, as charac- 
teristic of the existing Australian fiiuna as the edentate is 
of that of South America. The diprotodon of Australia, 
curiously enough like the megatherium of South American 
deposits, was obviously a feeder on the twigs and foliage o£ 
trees, like their diminutive representatives of modern times ; 
but in each case it was necessary to have the same differences 
of conformation for the same reasons of the enormous difforonco 
in bulk between the old genera and the new. Wo have evidence 
that in the Pliocene Tertiary times the so-calh^d gum-trees 
(eucalyptus) wore no larger in foliage or timber than now, and 
it is obvious that in one case, as in the other, it would be im- 
possible for gigantic brutes, having a body as bulky as that of 
a hippopotamus or rhinoceros, to climb the trees, as the living 
American sloths or Victorian native bears do, to get their food ; 
in each case as the extinct forms could not go up to the leaves, 
their powerful structure was so inodifiod that they could tear 
down the forest-trees to feed on their prostrate tops at leisure. 
No doubt this was done by both giants much in the same way, 
the megatherium and diprotodon rising on their hind-legs, 
grasping the tree with the anterior limbs like a wrestler, and 
by swaying from side to side, bringing the tree down by the 
weight of the body, applied by a power of grasping given in 
each animal by the rotating articulation of the radius or 
smaller bone of the fore-arm, allowing of pronation and supina- 
tion as in a man or monkey. The diprotodon having powerful 
incisor teeth, could effect its object more easily by gnawing the 
timber so as to comparatively weaken it, and thus make up for 
its legs and pelvis being of the comparatively slender type of 
the elephant rather than of the unexampled width and 
strength of these parts in the megatherium.® 

D’Archiac also calls attention to the facts mentioned in the 
earlier part of the last paragraph, and adds, One genus which 

® McCoy, Paleontology of Victoria, decade iv. 8, 9. 
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is extinct in Australia is still found surviving in Tasmania, viz. 
Thylacinus, where we have one species, Thylacinus Harrisii, 
which is still livin^/^ * 

In regard to the climate of Australia in pleistocene times, we 
unfortunately have very slight evidence to guide us. The 
evidence of the plants is very scanty. Numerous remains of 
vegetation, we are told, occur in the gutter-drift in Victoria. 
Largo trunks of trees, branches, and fragments of wood, and in 
some instances trees in s!fu, their roots embedded in the ancient 
soil, and their upper portion enveloped in lava, are met with 
in the gold- workings.'” This notice does not, unfortunately, 
specify the kinds of plants. I can only find one other notice 
which seems unmistakably referable to the beds containing 
(‘xtinct mammal remains. In this we read that the genus 
Lucalyptus, with the exception of two or three species from the 
Indian Archipelago, is entirely Australian. The genus is absent 
from the so-called Miocene Tertiary clays of Victoria, but a 
species is extremely abundant in the Pliocene Tertiary purplish 
argillaceous strata of the gold-leads at Daylesford. This 
species McCoy calls Eiicalyjifufi PlufV Cones of the Banksia 
have also apparently been found in these beds.® 

The following shells have been found with the extinct 
marsupials in Australia 


(iHstoropotlfi. 

Mi'lauoa pagoda. 

„ area. 

„ Bubimhricata. 

„ moesta. 

.. sp. 


Limnasa rimosa. 
Physa triincata. 

„ sp. interval. 
Lamell ibranchiata. 
Corbicula Australis. 
Unio sp. 


Mr. R. Etheridge has published a list of twentj^’-four fora- 
minifera and four ostracoda from the post-tertiary beds of 
Australia. In regard to the latter, he says that Professor Brady 
recognizes them as perfectly identical with the ostracodal fauna 
now living in the seas of Australia and the Malay Peninsula.^ 
The abundance and the size of the Vfegetable feeders of the 


■* D’Archiac, Lemons, &c., 261>. 

Geol. Survey of Victoria, report i. 69. 

* Pal. of Victoria, dec. iv. 29, 30. 

* Geol. Survey of Victoria, iii. 48. 

® Report, Geol. Surv. of Victoria, iii. 48. 
■* Geol. Mag., New Series, iii. 335. 
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pleistocene age point perhaps to a greater devolopinent of 
plant life under conditions of climate, not, perhaps, differing 
greatly as to temperature from those now prevailing, but 
marked by more damp and less drought, qualified also, perhaps, 
by the existence of glaciers on the Australian Cordillera. 

Turning from the climate to the lessons pointed by tlio 
remains, I am not aware of any native legends directly con- 
nected with the bones, unless the following be so. 

Mr. Howell says : The nargun, according to their belief, is 
a mysterious creature, a cave-dwcller, which haunts various 
parts of the bush. So far as I could learn, the blacks believe 
the nargun haunts especially the Mitchell Valley. What is 
the appearance of the nargun they cannot describe, excepting 
that it is like a rock (wallineg), and is said to be all stone 
except the breasts and the arms and hands. They say it in- 
habits caverns, into which it drags unwary passers-by. If 
you throw a spear or fire at it with a bullet, they say the spear 
or bullet will turn back on you and wound you. There is a 
cave in the miocene limestone of Lake Tyers which is said to 
be inhabited by a nargun, with which one of tho natives, 
' Dan’s mother,’ according to report, had a fight. This is all 
I could learn.” ® 

Let us now turn to the evidence furnished by the remains 
in regard to the mode of extinction of the pleistocene fauna of 
Australia. Tho remains present several points of parallelism 
with the contemporary remains elsewhere. 

Thus, in regard to their comparative freshness, iSir Thomas 
Mitchell, speaking of the remains in the Wellington caves, 
writes : No entire skeleton has been discovered, and 

very rarely were any two bones of the same animal found 
together. On the contrary, even the corresponding fragments 
of a bone were frequently detected some yards apart. On t!ie 
other hand, it would appear from the position of the teeth in 
one skull that they were only falling out from putrefiiction at 
the time the skull was finally deposited in the breccia ; 
and from the nearly natural position of tho smaller bones in 
the foot of a dfisyurus, it can scarcely be doubted that this 
part of the skeleton was embedded in the cement when the 


’ Rep. Geol. JSurv., vol. iii. 22(K 
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ligaments still bound the bones together. The united radius 
and ulna of a kangaroo are additional evidence of the same 
kind ; find yet, if the bones have been so separated and dis- 
persed and broken into minute fnigrnents, as they now appear 
in this breccia, while they were still bound together by liga- 
ments, it is difficult to imagine how that could take place 
under any natural process with which we are acquainted. It 
may, however, be observed that the breccia is never found 
below ground with unequivocal proofs in the rocks accom- 
pjinying it of disruption and subsidence, and that the best 
s])ecimens of single bones have been found wedged between 
huge rocks, whore the breccia is found like mortar between 
them, ill situations eight or ten fathoms under ground.*^ ® 

Similar efforts to those made elsewhere have been made to 
account for the extinction of the Australian beasts. Thus, 
in spite of the facts already quoted showing that there 
has boon virtually no change of climate in Australia, wo 
find, Mr. J. S. Griffiths saying: It must at once occur to 
every mind that our great marsupials died out early in the 
quatc'rnary epoch, if not befc)re then. If it was the cold 
which destroyed the monsters of the other hemisphere, it was 
probably the same cause which destroyed those of this half 
also. Their extinction at this particular point of time indi- 
cates to us a severe fall in the temperature of Australia.^^ ^ 

If it was not a change of climate, we can hardly attribute it 
to a drought or pestilence operating over such a wide area as 
the Australian continent. 

As elsewhere, it has been suggested that man had a 
good deal to do with the work. Thus Professor Owen 
says : To what cause, it may bo asked, is due the ex- 

tinction in Australia of the genera Biprotodony Nototheriiim, 
TltifJacoleo, Phatfcoloniys, Thylacinus^ Sarcophilus^ Palorchestes, 
Procopfodunj Pachynatjon, Protemnodon, StJienuriis, with the 
larger species of existing genera of kangaroos and wombats ? 
Ko other adequate cause suggests itself to my mind save 
the hostile agency of man. The common characteristic of 
all the species of the extinct genera, as compared with those 

• Wood’s Geological Observations in South Australia, 385. 

* Trans. Roy. Soc. Victoria, xxi. 3. 
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that represent existing genera, is superiority of size ; and this 
in degrees ranging from rrotemnodon Anah to Diproiodon 
Australis. The same may bo said of several of the extinct 
species of existing genera/^ He then goes on to argue that 
man extinguished the animals, and that man naturally kills o£E 
first the larger and more conspicuous animals, which, in the 
case of these marsupials, were also heavier and slower. He 
adds : True it is that as yet no evidence of ancestry of the 
existing aborigines has been detected in the caves and breccias 
yielding fossil remains of their hypothetic prey, unless we assume 
the Dingo to have followed the Papuans in their migration. 

Surely an appeal to the operations of man, when man 
is represented by Australian blacks with the rudest stone 
weapons, and with boomerangs, &3., as their only arm jury, is 
an appeal to the imagination. If the living blacks, who are 
such export hunters, have such difficulty in extinguishing the 
smaller wombats and kangaroos, how did thoy manage in more 
primitive days to overwhelm the gigantic relatives of these 
creatures, and with them to sweep away the great carnivorous 
marsupials, the dromornis, &/C., leaving no remains anywhere in 
the shape of split bones, &c., to prove their handiwork ? I 
can only characterize the suggestion as a random guess. If 
we turn to the carnivorous animals, it is a remarkable fact 
that, whatever the cause of extinction, among the greatest 
victims were the carnivorous creatures themselves. They hardly 
fed on one another any more than the living ones which still 
inhabit Tasmania do ; and if not, we have as our most im- 
portant problem to account for their disappearance. But 
apart from this an appeal to the rapacity of the carnivora is 
at once met by the fact that for the most part the bones are 
fresh and ungnawed. 

In regard to a collection of bones from the Wellington 
Valley caves, Mr. Pentland says, " Although I have attentively 
examined these several fossils, I have not been able to discover 
any traces of gnawing of carnivorous animals, or of erosion 
produced by the motion of water in conjunction with pebbles 
and rolled stones, as are frequent in the fossil bones of our 
European caverns.'^* 


® Ed. New. Pbil. Joum. xii. 308. 
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In the absence of these causes we do not know Low io 
formuliite another which shall at the same time be effectual 
and yet be welcome to the prophets of Uniformity. It is, 
in fact, impossible to attribute the destruction of the Australian 
great beasts to merely normal causes. 

In regard to the remains from the Wellington caves, 
Dr. Lang says, ‘^It is not less evident that the animals that 
owned these bones could not have died a natural death, for 
most of them have evidently been subjected to great violence, 
and exhibit fractures in every direction.’^ ® 

The same writer describes the conditions under which the 
bones occur with picturesque force. Speaking of the bones from 
the Wellington caves, be says : Frequently those occur so fixed 
between large rocks that it is quite impossible to get thorn out ; 
and indeed, in general, none can be got in an entire state from 
the matrix, being in their imbedded state full of fractures ; and 
it is remarkable that the few large bones at all perfect have 
been found projecting from the upper surface of the breccia, 
from which circumstance and the peculiar outward texture 
(something resembling the clay of a swallow^s nest), it would 
appear that this cement never was so soft since mixed with 
the bones as to admit of the larger bones sinking dowuwaids 
in it. In such caves the red cement with bones pervades all 
the crevices as far as tlu'y can be penetrated, which is geiie- 
rnlly very directly downwards. One chamber of the cave 
whence these specimens have been taken was terminated by 
the cavity being stopped up with soft diluvial earth, while the 
breccia formed the roof, and adhered to the limestone rock 
forming the sides, and appeared separated from the loose earth 
of the lower part by three layers (like strata) of limestone, 
about an inch in thickness and three inches apart between, 
and in which the bones were in greatest abundance, and 
generally upright, or having one end in each layer.” 

Wood, speaking of the bones in the Australian caves, says : 

The extraordinary manner in which they are agglutinated 
together is also worthy of remark. They are not found in any 
regular position, such as would be imagined had their owners 
lived and died where their remains now lie. Heads, jaw- 

Ed. New Phil. Joum. x. ud7. 

Jd. X. oGP, 37(». 
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bones, teeth, ribs, and femurs are all jumbled and concreted 
together without reference to parts. The quantity of small 
animals it must have taken to form a deep deposit of their 
bones, perhaps two feet deep, ten wide, and of indeterminate 
length, must have been something prodigious, for they are 
compressed into the smallest possible space and must have 
decomposed from exposure. ITow they came there, is a question 
which has puzzled all geolog Istsl^ ‘ 

It does not assist us to answer the concluding sentence of 
this paragraph when we find that no predatory animals fre- 
quenting caves are known to have ever lived in Australia. 
The dingo, as Mr. Wood says, does not live in dens, or, at any 
rate, is glad to eat his prey wherever he can find it. Wo 
cannot suppose that the marsupials of Australia over actually 
lived in caves. This would indeed be travelling a long way 
into the regions of romance.* 

In view of those various difficulties it is not surprising to 
find one of the most experienced of Australian geologists 
coming virtually to the same conclusion in regard to that area 
which has been forced upon us in other neighbourhoods, 
lie argues his casein the following way. 

** Now as to the way these bones came to bo so congregated : 
had the mouse-bones been smaller and near some PhoDiiician 
colony, we might suppose thorn to be relics of Pagan religious 
worship, for these people used to saciifice mice in caverns, and 
make a tumulus of the bones. Such a theory would hardly do 
here. We must premise, first, that the animals did not live 
and die where they are found, for their remains are not 
associated with what we must expect, had they lived there; 
neither are those bones found in the state they would be in 
under such circumstances. Besides, the depth is too great 
and the place too extensive for any animal to live in as a place 
of shelter. Some geologists are of opinion that most caves 
were formerly in the position of an underground curreut or 
river (not uncommon lu limestone), which would carry down 
organic remains ; but I cau assert almost posidvoly that there 
is no visible place for either the egress or ingress of water in 
these caves, unless by the roof or through the meandering 


* Op. cit. 33r». 


* 313, note. 
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thread-like passage at the end. A river in the sense of a con- 
tinued running stream there could not be, nor even a creek, so 
that the theory will not meet the present case, so far as I have 
yet seen.’^ 

Some, again, suppose the animals to have fallen from above ; 
but though this would account for bones near the holes, it 
would not give a reason for a deep deposit extending the 
whole length of the passage. Some others agree that the 
bones could only have collected during an extensive inunda- 
ii )n w^hich would cause them to accumulate, either by driving 
large numbers of animals into the caverns, or by the restless 
agitation of the waters above. With this latter theory I agree, 
as the most consistent with observed facts. I have remarked 
before that the caverns are on rising ground (another argu- 
ment against a river). Now suppose an inundation gradually 
covering the places before all living creatures (that were not 
drowned in the plains, which would not, as we have seen, be 
the largest number) could take refuge on the hill. Let the 
W'aters still rise until a multitude of all the things that creep on 
the earth are huddled on to the hillocks all around. Place a 
cave on the top ; how rapidly would they take refuge therein, 
and as the swollen waters poured slowly into their last re- 
source, what multitudes would leave their skeletons to mark 
the work of destruction, besides the floating bodies of those 
drowned by the fij’st rush of the waters below, that would bo 
carried down by the current or swept in by the wayward 
action of the flood.^^ 

This theory appears to me to be the most acceptable, and it 
is the conclusion of a very experienced and sound writer on 
Australian geology. 

His argument may be otherwise supported thus : — Owen 
remarks, in reference to the remains from the Wellington 
Valley caves, The remains of the saltatory animals, as the 
macropi, lialmaturi, and hypsiprymni, are all young animals, 
while those of the burrowing wombat, the climbing phalanger, 
aud the ambulatory dysyure, are of adults.” ® 

This seems consistent only with some sudden cataclysmic 
death, from which larger kangaroos escaped by their greater 


3 Wood, 382. 
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powers of flight, to be perhaps overwhelmed elsewhere, leaving 
only the young and unmatured animals to perish, while the 
more sedentary animals were overwhelmed in situ. The 
same kind of argument is used by Mr. Wood, when he says, 
“ It is to be remarked, however, that the bones common are 
those of animals which burrow underground, and liable from 
that cause to be drowned by any sudden advent of water.^^^ 

Water, again, it seems to me, can alone account for the recesses 
of these Australian, as in the case of the European caves being 
filled right to the roof with the bony breccia, leaving no 
opening either for predatory animals or man to have deposited 
them. 

Again, as in other districts, we have to account in Australia 
not only for the bones themselves and for their conditions, but 
for their having been covered by great deposits of continuous 
gravel. Thus of the two specimens upon which the Dromornis 
Australis was discriminated, one was found in the Welling- 
ton valley, apparently at a depth of loO feet in gravel 
and the other at a depth of 200 feet. Owen tells us that 
the remains of diprotodon and nototherium have also been 
found at similar depths in digging wells in Quoenland.® 
The burial of these remains under such enormous masses of 
loose debris is surely only consistent with the operation of a 
tremendous flood of water. 

Wlicther man was a witness of this cataclysm as the native 
tradition to be presently referred to points to or not, is not 
easily ascertainable from the remains he has left. The direct 
evidence of the existence of man in Australia in pleistocene 
times is not very satisfactory. Mr. Wilkinson refers to a stone 
hatchet which was taken out of alluvium at a depth of fourteen 
feet.® Again, Dr. KreS’t tells us in regard to his exploration 
of the caves in the Wellington valley, ^^In one of the caverns 
human remains were obtained, but though very old they are 
not fossil. 1 also secujred some broken pieces of what appears 
to be the fifth metatarsal bone of a new animal, resembling 
the same bone in man.’^^ 

^ Wood. 34(). 341. 

* Extinct Birds of New Zealand. Appendix 1 — 7. 

® Notes on the Geology of N.S.W. 1882, 59. 

Fossils of New South Wales, 2. 
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In tbo same author^s list of vertebrata recent and fossil^ he 
quotes, Bones of the extremities of man found in a cave at 
Wellington valley, being left and right femur, left and right 
tibia, left and right humerus, portion of fibula/^ * 

This is all the direct evidence I can find of the presence 
of human remains in beds of pleistocene ago in Australia. 
Evidence of another kind is afforded by the undoubted oc- 
currence of tbe dog with the extinct marsupials. 

llemains of the dingo were distinctly discriminated by 
Professor McCoy in the caves under the basaltic bods of 
Mount Macedon, and were found there associated with those 
of JMacropus Titan, and of recent species of Hypsiprymnus 
and Hydromys. McCoy argues from this fact that the dingo 
was an indigenous animal in Australia, which seems a very 
improbable fact, and the view suggested by Dr. Falconer and 
M. d^Archiac is much more probable, namely, that these 
remains are evidence of man having existed in Australia 
before the outflow of the basalts just named, for it is very 
probable that the dingo was introduced by man.® 

In dealing with our problem in Australia we must not forget 
that a similar problem presents itself in Tasmania. 

Mr. Brough Smyth says : The geology of the islands lying 
between Tasmania and the continent is highly interesting. . . . 
They are peaks of the Cordillera, and the character of the 
tertiary rocks which cover the granites and schists, shows 
that within a recent period Tasmania was connected with the 
continent, and that there was dry land between Wilsoii^s Pro- 
montory and Capo Portland. . . . No doubt can exist as to 
the extension southwards of the land of the continent within 
the Tertiary period.'^ 

It seems very clear that the southern continent of Australia 
has been separated from Van Diemen^s Land since man 
occupied them, for otherwise it is hardly conceivable that a race 
so degraded and so utterly unconscious of building seafaring 
ships as the Tasmanians should have found their way to the 
latter island. But the similarity of the mammals of Tasmania 
and Australia is an equally striking evidence that the two 
have been only recently separated. 

® Op. cit. 2. ® Murray, lOt) ; D’Arcliiac, 270, 271. 

Ih'p. Gtol. Surv. Victoria, iii. 
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Speaking of the Tasmanian fauna, Dr. Krefft tells us the 
mammals peculiar to the island are 

Phascolomys wombat. Dromicia gliriformis. 

Halmaturas Bennettii. Sarcophilua ursinus. 

Hypsiprymnus apicalis. Thylacinus cynocephalus. 

Perameles Gunnii. „ breviceps. 

Phalangista fuliginosa. Echidna setoaa. 

With the exception of the sarcophilus and the two thylacini, 
all have closely-allied representatives on the mainland. 

A colder climate always modifies species more or less, and we 
find the mammals of Tasmania generally more robust, of larger 
size, and provided with thicker and darker fur than those 
inhabiting New Holland. In the structure, however, of the 
skull and teeth, but little difference is observable in Tasmanian 
species when compared with continental ones. . . . ^J’he 
Tasmanian echidna differs from the Australian in nothing but 
its shorter spines and more hairy fur. The ornythoryncus 
occurs in both areas. The genera Sarcophilus and Thylacinus, 
although not now living in Australia-, have occurred there 
fossil in the caves, and Dr. KrcfFt attributes the paucity in 
species of the Tasmanian mammals compared with those of 
Australia to the existence of these carnivores.' 

As far as is known,’^ says Mr. Brough Smyth, there is 
not a single living representative of the marsupial predaceans 
throughout the island continent of Australia ; but in Tasmania, 
separated from the continent by only a narrow strait, which is 
studded with islands, marking the line of land which, within a 
recent period, united the southern part of Victoria with the 
northern part of Tasmania, there are carnivorous marsupials. 
The tiger {Thylacinus cynocephalus) is a large and powerful 
brute, and the native devil {Sarcophilus ursinus) is the most 
untamable and most savage of all animals I have ever seen.^^ * 

Dr. Kreflft has described a second species of living thylacine 
from Tasmania, which he has called Thylacinus breviceps. 

It is incredible thrfl a virtual identity of living forms of 
mammals in these two areas should mark them so completely, 
unless continuous land had connected them very recently. 
Our evidence about the pleistocene remains of Tasmania is very 

' Fauna of Tasmania, 4 — 6. 

* Rep. Geol. Surv. Victoria, iii. 76. 
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scanty. In 1867 Dr. Krefft read a paper before tbe Royal 
Society of New South Wales upon the vertebrata, recent and 
fossil, of Tasmania, in which he describes remains of two 
animals still living in the island from the Bone Caves of 
Glenorchy. These were bones of the large wallaby or brush 
kangaroo {Tlalmaturus' T)ennefin)y and of the sooty opossum or 
phalanger {PlalanglMa fulirfinosa)l 

In 1883 Mr. Higgins and Mr. Petterd published an account 
of the exploration of a cave in the Ohudleigh district in 
Tasmania. Tn the innermost chamber of the cave were found 
a large collection of mammalian remains, some of which lay on 
the projecting shelves of rock, to which they were agglutinated 
by thick stalactitic incrustation. Still larger quantities were 
found in the crevices of the rock, while the earthy and stalag- 
mitic floor yi(?Id('d an abundance of the folloAving species : — 

Halmaturus Bennettii. Phalangista vulpina. 

,, Billardiori. „ Cookii. 

Hypsiprymnus apicalis. Mua pachyrus. 

Bellongia curriculus. „ castaneus. 

Phascolomys. 

No traces of carnivorous animals were found, but from the 
enormous number of bones collected, and from the broken con- 
dition of a large number, it was inferred that these caves were 
the resort of flesh-eating mammals.^ Halmaturus Hennettii is 
now confined to Tasmania, H. Billardieri to Tasmania and the 
islands in Basses Straits. Bellongia curriculus is also a Tas- 
manian animal. Hi/psipri/mnus apicalis, Phascolomys, and 
the two species of Phalangista also occur in Australia. 

I do not profess to draw any special inferences from these 
scanty facts, but having urged that Australia and Tasmania 
were formerly united, and that they became separated when 
the cataclysm occurred whose traces we have followed in 
Australia, I thought it well to bring together the very little 
that is known about pleistocene mammalian life in Tasmania. 
We will now turn to New Zealand. • 

In New Zealand our difficulties are considerably increased by 
the divergence of authorities about the reading of the funda- 
mental facts. We meet there, as in the other areas we have 

• Trans. Roy. Soc. N.S. Wales, i. 30 — 32. 

^ dloy. Soc. Tasmania, 1883, 192. 



The Moa-problem in New Zealand^ etc. 383 

discussed, with remains of extinct animals. In the case of New 
Zealand they consist of remains of great wingless birds. The 
question in debate is as to the age of these remains. Some 
authorities will have it that the birds have only become extinct 
quite recently ; others, again, among whom Di’.- Haast stands 
foremost, urge that they were extinguished long ago. I believe 
that both parties to the struggle have a good deal of truth on 
their side. I believe that, while these birds were finally extermi- 
nated by man not very long ago, we must separate this effect 
from an entirely different one, involving much larger results. 
There has been such a fierce polemic aroused by the facts in 
which Dr. Haast, Dr. Hector, M. Quatrefages, and others have 
taken part, that it is necessary to enlarge somewhat upon 
what would otherwise be irrelevant matter. I will first 
collect the evidence about the comparatively roc(mt extermina- 
tion of the great birds, called moas by the New Zealanders, 
and I will begin with the evidence of tradition. 

Polack was the first who described moa remains. He says ; 
“ That a species of the emu, or a bird of the genus struthio, 
formerly existed in the North Island, I fool well assured, as 
several large fossil ossifications were shown to me when I was 
residing in the vicinity of the East Capo. The natives added 
that in times long past they received the- tradition that very 
large birds had existed, but the scarcity of animal food, 
as well as the easy mode of entrapping them, had caused their 
extermination 'P and of the South Island he says : " I feel as- 
sured, from the many reports I received from the natives, that 
a species of struthio still exists on that interesting island, in 
parts which, perhaps, have never yet been trodden by man. 
Traditions are current among the older natives of atuas, 
covered with hair, in the form of birds, having waylaid former 
native travellers among the forest wilds, vanquishing them 
with an overpowering strength, killing and devouring, &c.^^ ® 

The Rev. R. Taylor, who discovered moa remains in New 
Zealand in 1839, saysithe natives said of a bone he showed 
them that it was a bone of the tarepo — on the west coast they 
always called it moa — a very large bird which lived on the top 
of Hikurangi, the highest mountain ou the east coast ; and 
that they made their large fish-hooks from its bones. ... I 
^Polack’s New Zealand (London, 1838), i. 303—307. 
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was told there was one of immense size which lived in a cave, 
and was guarded by a large lizard, and that the bird was 
always standing on one leg.*’ * 

In a letter addressed to Dr. Backland by the Bev. W. 
Williams from Poverty Bay, New Zealand, Feb. ISth, 1842, 
he says : “ It is about three years ago, ou paying a visit to 
this coast, south of the East Cape, that the natives told me of 
some extraordinary monster which they said was in existence 
in an inaccessible cavern on the side of a hill near the River 
Wairoa; and they showed me at the same time some frag- 
ments of bone taken out of the beds of rivers, which they said 
belonged to this creature, to which they gave the name of moa. 
When I came to reside in this neighbourhood I heard the 
same story, a little enlarged, for it was said that the creature 
was still existing at the said hill, of which the name is Waka- 
punaka, and that it is guarded by a reptile of the lizard species ; 
but I could not learn that any of the present generation had 
seen it. . . . Within the last few days I have obtained a piece 
of information worthy of notice. Happening to speak to an 
American about the bones, ho told me that the bird is still in 
existence in the neighbourhood of Cloudy Bay, in Cook’s 
Straits ; he said that the natives there had mentioned to an 
Englishman of a whaling party that there was a bird of ex- 
traordinary size to be seen only at night on the side of a hill 
near there, and that he, with a native and a second Englishman, 
went to the spot, and, after waiting some time, they saw the 
creature at some little distance, which they describe as being 
fourteen or sixteen feet high. One of the men proposed to go 
nearer and shoot, but his companion was so exceedingly 
terrified — or, perhaps, both of them — that they were satisfied 
with looking at him, when, in a little time, they took the 
alarm, and struck away up the side of the mountain.^’ ^ 

In regard to the moa reported to have lived on the moun- 
tain Wakapunaka, Mr. W. Colenso, whose knowledge of Maori 
lore is so profound, tells us it was said* to be guarded by two 
tuataras, or lizards, and that it was like a cock with a man’s 
face ; that it lived on air and had wattles.® 

® Tr. N.Z. Inst. v. 97. ^ Owen, Memoir on the Moa, 75, 76. 

® Trans. New Zeal. Inst. iv. 75. 
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Mr. J. W. Hamilton tells us that in 1844 he had a conver- 
sation with a very old Maori, who asserted that he had seen 
Captain Cook. Being asked if he had ever seen a moa, he 
replied “ Yes — ^he had seen the last one that had been heard 
of. When questioned as to what it was like, he described it 
as a very large, tall bird, with a neck like a horse^s neck ; at 
the same time he made a long upward stroke in the air with 
his right hand, raising it above his head, and so as to suggest 
a very fair idea of the shape of a moa^s neck and head.® 

In a letter written to Nature, Mr. Davison says that he was 
in New Zealand from 1841 to 1848, when he had unusual op- 
portunities of becoming acquainted with the Middle Island, 
having been a surveyor in the service of the New Zealand 
Company. He says that some of the natives resident in the 
Mohieka and Mohipippi districts of the Nelson Settlement, 
when the actual existence of such birds, past or present, had 
not been suspected, told ua what appeared to be foolish stories 
about large birds which their immediate ancestors had been 
in the habit of hunting. One of them described to us most 
vividly the manner in which they beset these birds with dogs, 
and the mode in which these birds defended themselves by 
kicking. He stated that the dogs wore frequently killed by a 
single kick, and that men not unfrequently had limbs broken 
in the same way. Other stories there were of an extravagant 
character, indicating, perhaps, a more remote origin, about 
birds so very large that one of them was said to have pulled 
down, out of a tall tree, an unfortunate hunter who had en- 
deavoured to conceal himself there, and had eaten him on the 
spot. ... I never met a native chief who told me that he had 
himself seen such a bird alive, and I do not think that any 
native whom I should have been inclined to trust, ever told me 
even that his father had sem such birds ; but they did assert 
expressly that their fathers, by which they would mean im- 
mediate ancestors, had so hunted and killed these large birds. 
I was further assured,® at a later period, by a native chief 
name^d Teraki, who resided near the mouth of the Taieri river, 
in the Olakou district, that he believed such birds still existed 
in the interior of the country, and that if I would go with 


® Trans. New Zeal. Inst. vii. 121. 
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him for a month, he thought that he could show them to mo 
The same man told me curious stories about the existence, in 
the interior, of a quadruped, whose habits he described, and 
which, if it did really exist at all, must, I think, have been a 
description of beaver. That fact may possibly tend to dis- 
credit his evidence. . . . The country to which ho referred as 
the interior was the country to tho west of the Taieri river, 
towards the source of that and of tho Matou, or Molyneux. 
It has, since that time, been fully explored, in consequence of 
the discovery of gold there, and it does not appear probable that 
he was correct in supposing that such birds still lived, though 
there are stories among the early explorers of having seen and 
heard strange things.^’ ' 

Sir George Grey writes : Tho natives all know the word 
‘ moa ^ as describing the extinct bird ; and when I went to 
New Zealand twenty-five years ago — ^i.e. about 1845 — tho 
natives invariably spoke to me of the moa as a bird well known 
to their ancestors. They spoke of the moa in exactly the same 
•manner as they did of the kakapo (strigops), 'the kiwi^ 
(apteryx), the weka (ocydromus), and an extinct kind of rails 
(aptornis ? notomis ?), in districts where all these birds 
have disappeared. . . . Allusions to the moa are to bo found 
in their poems, sometimes together with allusions to birds still 
in existence in some parts of tho islands. From these circum- 
stances, and from former ' frequent conversations with old 
natives, I have never entertained the slightest doubt that the 
moa was found by the ancestors of the present New Zealand 
race, when they first occupied the islands, and that by degrees 
the moa was destroyed and disappeared, as have been several 
other wingless birds from different parts of New Zealand. For 
instance, in page 9 of 'Konga Moteata, me nga Hakirara 
onga Maori ^ (1 vol. 8vo, New Zealand, Wellington, 1853), 
you will find a man speaking of the death of his sons, who 
says, ^ Ka ngaro, i te ngaro, a te moa ^ (They have disappeared 
as completely as the moa)/^ * * 

The Rev. Richard Taylor, to whom I have previously re- 
ferred, and who, in 1842, visited the coast of Wanuate, where 
many moa bones occur, says: "They — i.e. the natives— told 

' Nature, i. 604. 

^ Owen’s Extinct Birds of New Zealand, 454, 455. 
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me that these huge birds were formerly very abundant before 
the Europeans came, but they gradually diminished, and finally 
disappeared. Their nests were made of the refuse of fern-root, 
on which they fed, and they used to conceal themselves in the 
koroimko (veronica) thickets, from which they were driven 
and killed by setting the thickets on fire : hence originated the 
saying, ‘ Te Koroimko te rakau i Tumi ai te moa^ (The 
veronica was the tree which roasted the moa).^^ 

Sir George Grey, among other poems, found one which he 
translates thus : “ 1 have heard, indeed, that from Hikuao was 
the koroimko, the tree or shrub with which the moa was 
cooked.^^ Confirmation of the traditional food of the moa is 
found in the fact that some of the excrement found in a cavern 
on the south side of Lake Wakalipu, Otago, South Island, con- 
sisted of undigested fragments of what looked like the stalk of 
the fern. In another cave, near Queenstown, Otago, perfect 
droppings were found in the sand, and a few specimens, of a 
similar outward appearance, contained undigested vegetable 
fragments, some of which seemed to be branches and stalks of 
ferns, broken into short pieces of three-quarters of an inch in 
length.” 

Traditions of moa hunts survive in decided detail, according 
to Mr. Taylor. ** The natives informed me,^^ he says, ‘^that 
when the moa hunt was to take place, notice was given to the 
neighbouring places, inviting them all to the battue. The 
party then spread out, to enclose as large a space as possible, 
and drive the birds from their haunts ; then, gradually con- 
tracting the line as they approached some lake or swamp, they 
atr last rushed forward, with loud yells, and drove the 
frightened birds into the water, where they could be easily 
approached in canoes and despatched, without their being 
able to make resistance.” 

Again, the Kev. J. White, Government interpreter with the 
natives, says : The wood used in cooking the moa was the 
timber of the koroimko, and hence the juice, when seen in that 
stump, is called ^ Te ngako o te moa.^ There is a bird called 
the kokato, which is said by the Maoris to have been an 
attendant on the moa, and was in most instances the informer 
of the vicinity of the moa by its cry. . . . The moa was 
known to swallow stones, which the Maori says were only of 

c c 2 
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a certain sort, and hence when they see a Turkey oil-stone, 
they call it * moa/ as the stones swallowed by the moa . . . 
from which also comes the saying when a heap of stones are 
seen on a plain where no other stones are seen, ^ He tutae 
moa * (Moa excrement). Again, as the Maori after his arrival 
was the cause of the extinction of the moa, hence when a tribe 
has been cut off by war and not an individual been saved, the 
tribe is said to bo ' Ngaro i te ngaro a te moa ^ (Lost as the 
extinction of the moa). ^ 

Elsewhere he reports the natives as saying that according 
to the traditions of their fathers, the moas subsisted on the 
young shoots of the fern (rarauhe), and on grasses growing on 
the margins of the swamps, on young sprouts of the korokia 
shrub, also on a water-plant called pukekakeka; for this 
the moa visited the lakes and pools near its native forests. 
''When the moa was hunted, the tracks made by it to visit the 
water were sought, and men waited on these tracks to capture 
the bird. It is also said to have lived on fern-roots ; of the 
good kind, called roi,^^ of which there are two sorbs, found 
near the edges of the swamps, one on deep black soil, and one 
on the edge of the forests, which is called ronga.*^ This was 
dug up by the beak of the moa, and was the food most eaten 
by them. . . . The moa did not go in large flocks, but 
usually a male and a female, and their young ; hence the pro- 
verb, ‘ He whawhai a moa ’ A fight between two and two 
like the moa,^ indicative of the sexual fights which the moa- 
hunters had seen between the males of Dinornis). The nest 
was made by the bird collecting a heap of toitoi or other 
grass, and in the centre on the top lay the eggs. The last 
moa-hunt remembered in the North Island was at or near 
Whatakene, in the Bay of Plenty. The feathers of the birds 
killed then were, till a late period, in the possession of a chief 
called Apanui, an uncle of the half-caste James Nulloon, who 
was murdered by the Huahuas at that place. At or a little 
before that hunt a moa was killed on the plains near the foot 
of the Euahine mountains, north-east of Waipukurau, at 
Napier. The Maoris admitted that their ancestors were afraid 
of the moa, as a kick from the foot of one ‘ would break the 


® Owen *8 Extinct Birds of New Zealand, viii. 81. 
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bones of the most powerful brave/ Hence the people made 
strong spears of maiu or manuka wood, Six or eight feet long^ 
and the sharp end of which was cut so that it might break 
and leave about six or eight inches of the spear in the bird. 
With these the men would hide behind the scrub on the side 
of the tract, and when the birds were escaping from the fear 
of the noise of those who had driven them from the lakes, those 
spears were thrown at them, thus sticking in the bird; the 
scrub on the sides of the tract would catch the spears and 
break the jagged end off, leaving it in the bird. As it had to 
pass many mon, the broken spear-points thus put into the bird 
caused it to yield in power when it had gained the open 
fern country, when it was attacked in its feeble condition by 
the most daring of the tribe. To this rendering of the native 
tradition, Mr. W. T. L. Trowers, P.L.S., of Wellington, New 
Zealand, appends the following note : ' I may mention that 
upon a hill on the east coast, a chief of the Arawa pursued a 
wounded moa up the hillside and attacked it with a taraha, 
when the bird kicked him and broke his thigh, and he rolled 
down the hill. The taraha is the axe or adze of green jade- 
stone. The obsidian flint afforded the trenchant knives for 
cutting up the bird. Of this mineral the Maori noted four 
kinds: the black, called tuhoca; the light-coloured, called 
waiapu ; the green, called pauetao ; and the red, called kaku- 
rangi. The first only was used in cutting up the moa.^ * 

This concurrence of traditional evidence from many sources 
is most convincing, nor can it be argued that, the stories have 
been concocted out of the discovery of moa-bones. The details 
preserved are much too circumstantial ; besides, as Mr. J. W. 
Hamilton says : I never heard a Maori give a name to any 
fossil or shell for instance, and they always used to ridicule 
our exploring parties for carrying about useless stones, when 
fossils were collected by us.*^ ® 

I have no doubt, ^lerefore, that the moas actually survived 
down to the occupation of the islands by the present natives. 
Let us now advance another step. 

The ethnology of the New Zealanders is a very perplexing 
problem. In language they are pure Polynesians, but in blood 

^ Owen’s Extinct Birds of New Zealand, 458, 459. 

^ Id. vii. 122. 
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they are clearly a mixed race. They differ from each other 
both in complexion, in their hair and physique, while their art 
is in many respects Melanesian in inspiration. All this con- 
firms their traditions, namely, that their ancestors were immi- 
grants into the island, who came from a place they call Hawaiki, 
and that on their arrival they found the island occupied by 
another race whom they call Moero. M. de Quatrefages says 
this is proved by many circumstances, thus many objects 
have been found in the island which were unknown to the 
Maoris properly so-called, particularly arrow-heads of obsidian. 
The bow and arrow is unknown to any Polynesian tribe except 
to the Tahitians, who only use them in their games. 

Professor Flower says the Maoris, or native population 
of New Zealand, if true Polynesians, as is usually supposed, 
have departed considerably from the Samoan type. They are 
darker in colour, have usually more curl in their hair, stronger 
beards, more prominent and aquiline noses, longer heads, 
rather lower orbits, and slightly wider though still leporine 
noses. *^The ancient rock paintings represent specimens of 
objects foreign to native handicraft, consisting of primitive re- 
presentations of serpents, lizards, whales, quadrupeds, many 
of them in monsti’ous forms, together with drawings of other 
objects, representing probably weapons, implements or cloth- 
ing, all of which the Maoris do not possess, nor do they know 
their use.^’ ® 

One of the songs translated by Sir Greorge Grey mentions 
the people of the country who were found and destroyed by 
the chief Manaia at the outfall of the Waitara. Another 
tradition, reported by Taylor, mentions a similar fact about 
Turi. The Maories have a name for the people who were 
there before them, and whom they call Moero or Mohoao (wild 
men of the woods). They are said to have been black like 
A.ustralians.^ Some of them apparently survived in the in- 
terior of the northern island, and Taylor mentions having 
encountered one who was of a dark chocolate colour. One 
apparently lived lately in the island of Kapiti.® A very 
characteristic Papuan skull has been found in New Zealand, 
which is figured by Quatrefages. A second was described 

® Haast, Geology of Canterbury, <fec., 427, 428^. 
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by Dieffenbach, and a third more recently by M. Hamy. One 
of the mummied tattooed heads from New Zealand^ in the 
Paris Museum, is that of a Papuan with the peculiar curly 
hair of that race. The black blood still shows itself very 
clearly among certain tribes as that of Ngati-Ka-hanu, whose 
black colour has given it the soubriquet of Pokerekahu, i.e. 
black yams.® 

Dr. Haast says : These facts are supported by another. 
The various calculations made from diflFerent pedigrees, &c., 
fix the arrival of the Maoris in New Zealand in the first half 
of the fifteenth century.^ Several writers have contested 
this date, on the ground of the large number of deserted 
pahs, of ancient traces of cultivation, and of various anti- 
quities which have been found in the interior of the island, 
particularly by Colenso.® They are at once explained if we 
remember that the Maoris were the successors of a Melanesian 
race whom they in some measure incorporated, and whose 
handiwork they in many ways completed, and notably the work 
of exterminating the moas. 

To this extermination we will now revert. Dr. Haast will 
have it that the moa was destroyed by the older race (which 
was displaced by the Maoris), whom he calls moa-hunters. As 
we have seen, however, the Maori traditions are too consistent 
and too detailed to permit us to doubt that their ancestors 
knew and hunted the moa. They doubtless followed, however, 
in the footsteps of the previous people, and the moa-hunters 
doubtless belonged to both stocks. In regard to the moa 
hunters, it was Mr. Mantell who first showed from the 
remains themselves that man had been contemporary with the 
moa. It was while digging in this sand flat (i.e. at Te Kanga- 
tapu),^^ he says, that I found the umus (i.e. the circular fire- 
places with calcined bones) of the old inhabitants, and sundry 
articles of their use, such as fish-line weights, a patu paraoa 
(made of whalers bone), &c., and quantities of obsidian chips. 
Some of the larger bones too had, it seemed to me, been 
broken while fresh, the fractured ends offering a glazed surface, 
instead of the rough, porous appearance of such as were broken 
in our attempts to extricate them. At this place, too, frag- 

^ Quatrefages, Hommes fossiles et Hommes sauvages, 484—490. 
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ments of the egg-shells were also foand.^^ ’ The native tradi- 
tion pointed to this spot as the first settled dwelling-place of 
their ancestors on their arrival from Hawaiki. This fact^ 
coupled with the tradition about the use of the moa for food^ 
of its bones for implements^ and of its feathers as ornaments 
was, he says, a tolerably clear conviction to my mind that 
these birds, whose relics I had found there, had been killed, 
cooked, and eaten by their ancestors/^ ^ In 1852 he found 
an old so-called kainga near the Awamoa. He says ; The 
bones and egg-shells of dinornis and its kindred, mixed with 
remains of every available kind of bird, beast, and fish used for 
food by the aborigines, being all in and around the umus (or 
native ovens) on which they had been cooked/’ ® 

Dr. Haast, in speaking of tho remains of the moa-hunters, 
says: Passing over the well-known localities, such as old Maori 
pahs, battle-fields, burial and camping grounds, these tools have 
been found under the roots of huge trees, and in cutting deep 
drains through bogs, in the Wellington province, which may bo 
taken as a proof of their great age. In this province the plough 
has disinterred many on the plains, buried to a depth of several 
inches with soil or silt. But another instance of still greater 
antiquity has come under ray notice, namely, the discovery of 
a well-polished adze, together with a grinding-stone, at the 
west coast, about fifteen feet below the undisturbed surface, 
over which a luxuriant pine-forest was growing at the time.” ® 
In ploughing some ground near the Rakaia river, Mr. 
Cannon uncovered a mass of former cooking-places and 
kitchen-middens, the latter consisting mostly of broken moa- 
bones, and extending over an area of fifty acres. . . . Tho 
old ovens, generally covered by three to six inches of silt and 
vegetable soil, are found all over the ploughed ground, but 
most of them near the centre. . . . By far the greater 
portion of the refuse-heaps consist of moa-bones, belonging to 
several species. . . . All the species, except, perhaps, the 
larger ones, had been contemporaneous, d^fiording ample food 
to the aborigines. No bones of the larger species, such as 
Dinornis gracilis^ Struthiodes, &c,, were found. Of the smaller 
birds there were remains of the New Zealand rail {Balias 

® Trans. New Zealand lust, v. 96. 
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black-backed gull {Larus dominicanus), the swamp 
hen {Porphyria melanotus)^ the mollymawk {Diomedea melano^ 
pJirys), and the godwit (Limosa uropyyialis)/^ ^ Bemains 
of the dog were also abundant. Moa ovens and kitchen- 
middens have also occurred at Tumbledown Bay, near Little 
Eiver ; at Moa Bone Point, on the road to Sumner, among the 
sandhills near Avon, on the flanks of Mount Torlesse, about 
3000 feet above the sea -level. Dr. Haast adds : Prom all 
these observations I am led to the conclusion that the moa- 
hunters have left their traces in many localities in both islands, 
of which only a very few are at present known to us.^^ ® 

A moa egg, with a human skeleton in a sitting position, and 
a black stone adze, were found togethor at the Kaekoura 
peninsula in 1871. 

Some of the traces of human handiwork contemporary with 
the moa no doubt go back a long way. A remarkable ex- 
ample of this is to be found in the following notice : — In 
making a cutting in one of the streets of Auckland, at a depth 
of twenty-five feet was found a root of a tree showing marks 
of human weapons. It was in its natural position upright, 
with its roots penetrating the clay. From the surfaC/O down- 
wards for fourteen feet the ground is composed of volcanic 
matter. Below that, for eight or ten feet, is a series of layers 
of mixed sand and clay, below that a large bed of fine blue 
wash-dirt, resembling blue clay, in which the stump was found. 
It apparently belongs to the so-called tea- tree (manuka), 
the wood of which is chiefly used by the Maoris for their 
paddles. It had been cut by some tool, and being so, must have 
been cut by the hand of man. The root has evidently been 
chopped through by a stone adze, which was found beside it. 
There were also several small branches and roots of the same 
tree, on which the edge of the stone adze had been tried, and 
the whole crown of the stump had the marks of having been 
laboriously and patiently cut through by the rude stone im- 
plement of the unknown past, and by one of an equally un- 
known race of human beings.^' • 

The evidence then is conclusive that man had a good deal to 

" Trans. New Zealand Inst., 87, 88. ® Id. 89, 90. 
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Pleistocene Beds of New Zealand. 

Speaking of the geological horizon at which moa-bonea 
occur, Dr. Haast says : ‘‘ Moa-bones occur first in beds which 
have been formed during the glacier period of New Zealand^ 
and the era immediately following it. The principal strata 
in which they are imbedded are either lacustrine or fluviatile 
beds, situated between or immediately above the large 
morainic accumulations which mark the former extension of 
our enormous glaciers in post-pliocene times. Some localities, 
such as the banks of the river immediately below Lake Tekapo, 
an old glacier-bed, surrounded by enormous moraines, have 
been always favourite resorts for obtaining moa-bones in a 
good state of preservation. Similar beds in the neighbour- 
hood of Lake Wanaka have also yielded them occasionally. 
Following down our largo river-courses towards the sea, these 
remains sometimes occur on their banks, either water-worn 
amongst the shingle, or in more perfect condition where they 
were preserved in silt/^ " 

We have no means of absolutely deciding the contempora- 
neity of those beds with those called pleistocene in Europe, 
since we have no common organic remains by which to verify 
them ; but the great probability is that they belong to the 
same age which, in the southern as in the northern hemi- 
sphere, was characterized by a great extension of glaciers. 
This extension is a very different thing to the existence of 
glacial or arctic conditions. In fact, we are pretty certain 
from the evidence that no great change of climate has taken 
place in New Zealand since those days. 

Thus we read : In the morainic accumulations forming 
below the Francis Joseph Glacier at the west coast, and less 
than 700 feet above the sea-level, the trunks and leaves of 
large pines and arborescent ferns are embedded, together with 
the bones of ApteryXj Strlgops, Nedor, aud Ocydromus, from 
which the investigators of future days might conclude that 
these species had existed in a much colder climate than that 
of the west coast of Ifew Zealand at the present time. In 
the same way, having this interesting fact of the present day 
before us, we are debarred from believing that, from the 
former larger extent of the New Zealand glaciers, the climate 
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was much colder in similar positions^ as far as regards aspect, 
altitude^ and general orographical features^ than it is at 
present. If we look, for instance, at the country at the southern 
base of Mount Cook, between the Tasman, Hooker, and Mueller 
glaciers, the outlets of which form the Tasman ri7er, a luxu- 
riant vegetation delights our eye, where certainly throughout 
the whole year the dinornis would have found ample nourish- 
ment, even close to the ice.*^ * 

Dr. Hector says : “ Referring only to the South Island, 
and judging from the fossil plants which have been preserved 
in ligniferous deposits belonging to the pliocene period, 
which even in the extreme south of Otago contain large masses 
of a resin allied to the Kauri gum, I venture to anticipate 
that, if there was any difference in the character of the climate 
at that time, it was not marked by antarctic conditions, but 
the reverse.’’ ^ 

Captain Hutton says : ^^In the pleistocene deposits of Wan- 
ganui, we find Triton splengeri^ Cassis pyrum, and another ex- 
tinct species of the same genus, Ancillaria Australis^ Turbo 
granosus, Imperator imperialism Botella Zealandica, and Labio 
Zealandicus, as well as Mesodesma Chcimnitzii and M, cuneata. 
... In the newer pliocene beds at Wanganui we also find a 
TypJiis, the same extinct species of Cassia that is found in the 
upper series, Ancillaria Amtralis, two species of Cladopodo, 
one of which is still living, Imperator imperialis and Botilla 
Zealandicaj showing that here we cannot call to our aid any 
great diminution of temperature.’’ ^ 

Reverting to the moa, the following is a list of the species 
hitherto discriminated from the older deposits ; — 


Dinornis gigantens. 

didiformis. 
casnarinus. 
casnarinus (variety). 
elephantopuB. 
robustus. 


Dinornis rheides. 

„ gravis. 

„ crassus. 

„ stmthiodis. 
„ ingens. 

„ •maximuB. 


With these great birds have occurred numerous remains of 
birds still living in New Zealand, and of at least two remark- 
able extinct forms, namely, the cnemiornis, a species of goose, 


3 Trans. New Zeal. Inst. iv. 72, 73. 
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allied to tlie Cape Barrea goose of Australia^ but which had lost 
its powers of flight ; and the harpagornis, a very large raptorial 
bird. Dr. Haast argues that it preyed on the dinornis, &c. He 
compares the bird with the New Zealand harrier, but remarks 
on their striking difference in size : — “ Only the lion and tiger 
among the recent carnivorous mammalia, perhaps, have larger 
ungual phalanges than this extinct raptorial bird ; and, after 
seeing its curved talons, the fable of the roc no longer 
seems so very extravagant and strange, and I may add that a 
human being, if not well armed or very powerful, not to speak 
of children, would have stood a very poor chance against such 
a formidable foe, if it had chosen to attack him.^^ ® 

There is a curious parallelism between the conditions under 
which the older deposits of moa-bones occur and those marked 
by remains of the Mammoth, &c., elsewhere. Thus, remains 
of the moa have occurred in a very fresh condition. In 1864, 
some gold-diggers discovered an almost perfect skeleton of a 
moa with portions of the integument and feathers still attached 
to the sacrum. There was also a portion of a sole of a foot, 
while the joints of one leg had their integuments and inter- 
articular cartilages preserved.^ These remains of the soft 
parts of the birds were examined and described in detail by 
Mr. Dallas. The only important feature, perhaps, was the 
feathers, of which we read : The barbs consist of slender 
flattened fibres, bearing long silky and very delicate barbules, 
without any trace of barbicels.^’ From his careful and patient 
examination of these relics of plumage Mr. Dallas esta- 
blished the fact that the feathers of Dinornis robustus pos- 
sessed a large accessory plume, like the green-egged emus and 
cassowaries existing in the Australian region, and differed 
thereby from the white-egged group of struthiones as repre- 
sented in Africa and South America.® The presence of the 
accessory plume in these feathers distinguishes it from any 
species of apteryx, and its relative size from the feathers in the 
emus and cassowarie^J in both of which the accessory equals, 
or nearly so, the main plume — at least, in the larger feathers 

® Trans. New Zeal. Inst. iv. 195. 
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of the trunk. In rhea the accessory plume is represented by 
a tuft of down, in struthis it is wanting.® 

Some feathers from another specimen, none of whose bones 
were preserved, so that we don’t know to what species it 
belonged, are preserved in the Otago Museum. These were 
found at the junction of the Manuhirikia with the Molyneux 
river ; one of the feathers preserved its tube, showing the double 
plumes ; all were fresh and preserved their colour, which was 
brownish-grey passing into black.' In 1871 some remains 
were found in a cave, inter alia, bones of the moa with brachial 
rings, and pieces of skin and muscle. On one of the thigh- 
bones portions of muscular tissue were observed in pretty good 
preservation. A portion of the neck, 16*5 inches in length, 
with thin and shrivelled tissues on one side of it, was also 
found there. The skin was of a dirty red-brown colour 
and formed deep transverse folds, and some of the feather- 
shafts still had portions of webs attached to them, point- 
ing to the feathers having been of a chesnut-red colour. 
Some foot-bones of a moa, with skin and muscles attached, 
were found in 1874 in a crevice among the mica-schist 
rocks at Galloway Station in the district of Manuhirikia above 
cited.® While one side of those bones showed remains of 
flesh, &c., the other was bleached quite white, and the animal 
matter so much removed that the bones adhered to the tongue 
like ordinary moa-bones found on the surface. In regard to 
this Captain Hutton says: ^The extraordinary juxtaposition 
of decayed and lichen-covered bone with well-preserved skin 
and flesh, seems to me to point to some peculiarity in the 
atmosphere which enables flesh to resist decay when shaded 
from the rays of the sun, and by no means to prove that the 
bird to which the skin and flesh belonged lived at a later date 
than those whose bones we now find buried under the soil.® 
Subsequent to the finding of these remains. Captain Hutton 
was shown more feathers which had been found between 
Alexandria and Roxburgh. *^The feathers,” he says, ‘^from 
both these places are so much alike that there can be little 
doubt but that they belong to the same species of bird, their 
differences being simply due to their, coming from* different 

* Letter from Dr. Hector, quoted by Owen, op. cit. 441. 
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portions of the body. They are all quite fresh in appearance, 
and the colouring is as bright as if just plucked from the bird, 
but, unfortunately, all are more or less broken, and only one 
shows the tube that enters the skin.”^ 

Speaking of the remains in the Barnsclough moa cave. 
Captain Frazer says, " Several of these bones have bunches of 
sinews attached to them and are in other respects so perfect, 
showing neither abrasion nor the slightest indication of having 
travelled even the shortest distance, that I could come to no 
other conclusion than that the gigantic birds to which these 
various-sized bones belonged must have perished within the 
cave.® . . . There was not the slightest indication of man 
having inhabited the cave. . . . Groping in the dust with my 
hands I found several bones and rolls of what I imagined to 
be the inner bark of a tree. I put a sm ill piece of this in my 
pocket for examination, and on coming to daylight I was 
surprised to find that what I took for bark was rod lish-brown 
moa-skin. . . . My son, who was fossicking about with a 
piece of totara, which he picked up in the cave, suddenly 
exclaimed, ' I have found a nest ! ^ and, true enough, from 
under a ledge he drew out grass and the remains of the eggs 
and birds. . . . The neck of the moa (covered with skin) was 
found in that part of the cave above the junction with the 
lateral passage, and as there was always a current of dry air 
there, it may account for the neck being so well preserved.® 
Mr. Oockburn-IIood says of this cave, The entrance, from 
its shelving nature and narrowness, it would be utterly impos- 
sible for the birds to extricate themselves if once they were 
in. . . . There is no watercourse that could have swept 
them in.” ^ 

In a cave in the Wakatipu district, thirty feet from the 
entrance, in the two-inch crust, were found a small quantity of 
double-shafted feathers, of a greyish-brown colour, and three 
inches long. They were scattered separately through the 
sand. Further in ws a small collection of short sticks, fern, 
and broom, which might be the. remains of a nest. Here the 
feathers were scarcer, . . . also portions of egg-shell of a 

^ Letter from Dr. Hector, quoted by Owen, op. cit. 446. 
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green colour, which appeared to be parts of a large egg, pro- 
bably that of a large duck. In both of these places feathers 
of difPerent birds were found, the greater number belonging 
to the paroquet {Platycercus). ... In a cave near Queens- 
town, at the junction of the sand and schist blocks, a quantity 
of double-shafted feathers of a brown colour and with light- 
coloured down near the tube were found together with quill 
feathers of small birds, paroquet, lark, &c. These were more 
plentiful at a depth of a foot, but were also found at a depth 
of four inches ; they appeared to be chiefly on a layer of hard- 
trodden excrement. ... In a hollow under an overhanging 
rock, buried in the sand, was a spherical nest of grass and 
plants, in which was a perfectly mummified rat, without the 
hair ; the hair was lying by the side and was of a yellowish- 
red colour. In the nest or in the sand covering were several 
feathers of the kiwi.® 

In regard to the fragment of egg-shell just named, Cap- 
tain Hutton writes that it proved to have the true Dinornis 
structure. "It is of a rather pale sea-green colour, smooth but 
not polished.^^ The egg-shell in Dinornis, we are elsewhere 
told, is not only absolutely thinner, but relatively much thinner 
than in the ostrich, a fortiori, than in the Aepyornis; the air- 
pores also have a diflferent form, being linear, not rounded, 
and the external surface is smoother.’^ 

In one of the eggs the bones of a young fcetus were found, 
and Dr. Hector has compared them with those of an embryo 
of the emu [Dromoeus) of the same age. Mr. Mantell alone 
has reconstructed a dozen of these eggs. 

It is not only in the preservation of the soft parts that the 
parallel between New Zealand and other districts holds good. 
Dr. Haast speaks of cases where the remains must have been, 
in certain cases, deposited with the flesh upon them, as no 
water-worn bones were found among them. Again, he says, 
in some spots a complete leg of one specimen was found without 
any bones of the same individual near it*; while the neck of 
another or the pelvis of a third, each belonging to different 
species, lay close to it.*" 

Intact skeletons occur frequently. Thus, Dr. Haast says, "In 
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another locality, about twenty feet from the summit of ^ cliff, 
in a peaty deposit, a nearly complete skeleton was obtained. . • 
I have been so fortunate as to obtain single skeletons of 
almost every one of these species, some of them nearly com- 
plete, the bones lying still in situ.** ‘ Such skeletons are pre- 
served in nearly all the large collections, and notably in those 
of the British Museum and of Wellington, New Zealand. Dr. 
Hector says that at the S.W. extremity of a triangular plain, 
by the side of the Wakatipu Lake, in 1862, he counted thirty- 
seven skeleton-heaps of moas." 

The bones, again, occur in immense heterogeneous masses, 
in which various genera and species are mixed together, as in 
the caches quoted from Siberia, Europe, &c. 

The most famous of those deposits is the one at Glenmark. 
They occurred here in one place covered by sixty feet of 
rectangular river shingle. Dr. Haast reports some of the con- 
ditions under which the bones occur, which are singularly like 
those which we have quoted from other areas. ^^In some 
few cases,” he says, ‘^the three principal leg-bones, with tho 
pelvis and one or two dorsal vertebra, were found together in 
their natural position, the great mass consisted, however, of 
odd bones belonging to all known specios, and to individuals 
of all sizes from the chick to the aged bird.”® “In the 
whole area under consideration were found what may be called 
regular nests of moa-bones ; bones of twenty to thirty indi- 
viduals of all sizes and ages were lying closely packed in spots 
about five or six feet in diameter, while all around for some 
distance not a single bone was found. Moreover, all the bones 
of the individuals who perished in that particular spot were 
found there together, and I was sometimes enabled to extricate, 
with some care, the greater portion of the same skeleton from 
the closely-packed mass of bones. These nests were conse- 
quently very different from the larger deposits, where, to all 
appearance, generally only portions of the carcases had been 
drifted together.”* It^is certain that the number of specimens 
here embedded must have reached a thousand, if not more.® 

^ Trans. New Zeal. Inst, iv., 70. ® Id. 118, 119. 
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Dr. Haast says that, including Mr. Moore^s donation and his 
own researches up to 15th February, 1868, the complete sets 
of leg-bones he had examined from this site made up 144 
adults and twenty -seven young birds. The largest excavations, 
be it remarked, were made after this date. 

A deposit of moa-bones was found in the winter of 1881, 
near Motanau. They formed a thickly-compacted bed, varying 
from a few to eighteen or twenty inches in thickness and 
within a distance of forty feet ; they occurred in gravel, sandy 
clay, plastic clay and peaty lignite, the progression, as stated, 
being from east to west, there being a slight dip of the bone- 
bed in that direction. In the banks of the creek the bone-bed 
was overlaid by a deposit of gravel, sand, clay, and loam, to a 
depth of ten or twelve feet, and had at one time been covered 
by at least some fifty or sixty feet of a deposit similar in cha- 
racter to that which at the present time is seen to overlie 
them.® In digging, Mr. Mackay says he passed through five 
or six feet of sandy loam, in the lower part of which were tree 
stumps, below this were two or three feet of sand with patches 
of gravel, then a bed of variable composition, changing quickly 
from sand to plastic clay, which overlay the moa-bones. The 
bone-bed itself was from one to nearly two feet thick, con- 
sisting of a closely-compacted layer of bones, the interspaces 
between being filled by a soft tough clay ; the whole resting 
on a bed of gravel. All the bones seem to have been disar- 
ticulated before being finally deposited, as no two bones were 
found which lay in such a position as to warrant assigning 
them to the same individual moa. Most of the tibial bones 
were not found in a horizontal position, but inclined at all 
angles, and so locked in the deposit one by the other, or by the 
other larger bones of the leg, that the extraction of one of them 
almost invariably involved the destruction of one or more lying 
contiguous to it. Although apparently arranged in no order 
yet there was a certain method. Thus in the eastern end of the 
paddock most of the metatarsal bones were found. Tibi® 
were most abundant in the middle part, and femora at the 
western end. Where the bed was thickest the pelvic bones 
formed its upper part, and were universally in a crushed and 
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highly decomposed condition. Vertebrae, toe-bones and 
occasionally bones of the head were found from top to 
bottom of the bed. In the clay bed, which at the western end 
of the paddock overlay the bones, vertebrae and toe-bones 
were of frequent occurrence, and in this horizon was found a 
metatarsus with the toe-bones complete. The metatarsus was 
lying horizontally on the clay bed, while the toes were sunk in 
the clay in a vertical position. In a part of the paddock less 
than thirty feet square there must have been skeletons or parts 
of skeletons of no less than thirty birds. To all appearance 
the deposit was a most extensive one, the thickest part of it 
extending north-east from the northern part of the creek. The 
bones in the lignite increased from an occasional one till they 
formed a bed about eight inches thick. In the lignite the 
bones were quite as much crushed, much more fragile than 
where they were embedded in the clay.'^ All the moa-bones 
found here seemed referable to two species only, and of these 
the bones of Dinornis elephantopus formed certainly nine-tenths 
of the whole. The remains of other birds were scarce in the 
bone-beds, belonging, with the exception of a few fragments, 
to Harpagornis Moorei. All the bones of this species were 
beautifully preserved where strong enough to resist the 
pressure of the overlying deposit. 

A curious feature in the mode of occurrence of these Harpa^ 
gomis bones was, that all those of the leg and wing were found 
with their greatest length vertical in the hone-bed. This was also 
the case with most of the miniature moa-bones.^ 

In addition to D. elephantopus, there were also bones of D. 
casuarinus, and B. didiformis. There were also some bones 
of a large ralline bird not yet determined.® 

In the so-called Moa-swamp at Hamilton the bones were 
deposited principally in the north-east part of the lagoon, on 
a space exactly the shape of a half-moon, forty feet from point 
to point, eighteen feet across the centre, and varying from two 
to four feet deep. ^Dut of this small space there were, when 
packed, seven tons^ weight, and if half be allowed for packing 
material, it would leave three and a half tons of bones ; and we 
judged that about half were thrown away as being too much 
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decayed for any practical use. They lay in every imaginable 
complication of tangle. . . . There were no bones of young 
birds near the top of the deposit. ... A great quantity of 
quartz, gravel, and smooth pebbles occurred among the bones 
and the shallower parts of the deposit, under a pelvis or 
breast-bone which had not been disturbed, they lay in 
bunches, just as though they had been placed there with a pint 
measure.’^ (These were doubtless crop stones). There was 
no gravel in the lagoon, except amongst the bones, and no 
small gutter or watercourse could be found by which it might 
have come in.^* * 

A second deposit of bones was found at Hamilton in a pit 
about thirty yards from the first pit, which lay six feet deeper. 
It was sixty feet long, with an average width of twelve feet. 
It was overlaid by six feet of clay. The deposit of bones was 
from one to two feet thick. All the more porous bones of 
dinomis, such as the pelves, sterna, ribs, and vertebrae, were, 
with the exception of a few vertebrae, in an advanced state of 
decay. There were double the number of bones in this pit 
that there were in the other. Fully one-third of the bones 
were those of Gnemiornis^ one- third adult Dinomis, chiefly of 
the smaller species, and one- third young moas.^ 

The occurrence of these masses of bones, consisting of so 
many species of different habits, of wingless geese at home on 
the water, and of gigantic raptorial birds with great powers of 
flight, of gigantic moas, and small kiwis, all lying together 
with their bones intact, unrolled and unbroken, suggest 
similar conclusions which have already forced themselves upon 
us elsewhere. 

In regard to their deposition by human hands, Mr. Booth 
says ; I must confess that when first commencing to open up 
the pit, I could see no other cause for the deposit of the bones 
than that savages had placed them there. But during further 
progress of the work I was involuntarily obliged to abandon 
my favourite theory. ... Not the sliglitest indication of 
human agency could be detected during the whole course of 
exhumation. If these bones had passed through the hands of 
savages, the rude stone implements used by them in those 
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early periods, for the cutting of flesh and the breaking of bones, 
would have left some marks. Among so many hundred bones 
some of them would have borne the marks of a sharp edge, a 
hack, or scratch, or a fracture. Some of them would have 
been split or chipped, or even broken to pieces, for the marrow 
^ that is if they had marrow in their bones — and as they were 
a flightless and even wingless bird, I believe it would be 
difficult to prove that their bones did not at least contain a 
little oily matter, which would be a sufficient inducement for 
the savage to break them or suck them out. But to grant 
that they had none does not alter the force of the argument. 
The pelves are so peculiarly formed on the inside, with 
coverod-in hollows, that each one must have contained enough 
succulent matter to feed half a dozen savages. This the 
savages would not have allowed to be wasted, and they could 
not get it out without splitting or breaking the bones in pieces. 
In my view it is conclusive that if savages were the agents 
there would not have been a whole pelvis in the entire 
deposit. Again, we know with what extreme partiality 
savages regard the brain of man or beast ; this proclivity, I 
believe, is universal with all the savages in the world. I know 
that amongst the scores of tribes that I have travelled through 
in different countries, and in several instances lived for some 
time amongst, I have never known them to lose the brain of 
the smallest bird or quadruped. They would invariably 
break the skull and suck out the brain, or eat skull and all. 
Now amongst sixty or seventy skull-bones that I obtained 
there was not one that appeared to have been broken for such 
a purpose. When the cavity of the brain had been opened, it 
was easy to tell that natural decay had been the cause. 
Although I could adduce reasons for supposing that they 
might throw large bones into the water-hole, still I cannot see 
what would cause them to gather up bones about their camp 
not larger than sail needles, carry them to a water-hole and 
throw them in.” ^r. Booth then refers to the fact that no 
implement, weapon, toy, trinket, or relic of the bone of a man 
or dog was present. In regard to the bones which appeared 
as if they had been burnt, he says he was decidedly of opinion 
that it was caused by the red earth or oxide, as it was only 
when they lay in contact with this earth that they presented 
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such an indication. The split sticks found under the bones 
were not sufficiently indicative of human agency to cause 
remark. How the half-dozen round stones and the single 
large stones got there I must leave a problem 

If we cannot attribute their deposition to human agency, we 
cannot invoke carnivorous animals, since there were none in 
New Zealand. The native dog, like the dog found in other parts 
of the Pacific, was apparently a vegetable feeder, besides the 
bones are ungnawed and sharp. Nor can we attribute the 
collection of these remains in one spot to the raptorial birds, 
for their remains are found alongside of those of the moa, 
apparently sharing in a common destruction. 

The theory that the moas were destroyed by fires occurring 
spontaneously in the forests is a very improbable one. Here 
again Mr. Booth makes some sensible remarks. First, it being 
only in the chapter of accidents,'^ ho says, that such fires 
would occur from such causes as lightning, meteoi’s, spon- 
taneous combustion, or by volcanoes, they would be of rare 
occurrence. Nor can we suppose they occurred over and over 
again to cause such a slaughtering of birds in this small water- 
hole as to pack in their bones to a depth of from two to four 
feet. Again, it would be very extraordinary for fire to 
surround any part of a country and thus close the birds in. 
Fire almost invariably runs in a fan, and not fast enough to 
overtake birds with such long legs, that is if they were at all 
inclined to use them, and if anything would give them an 
inclination to use them it would be fire. Then, in such a case, 
for them to stop, gather in a small water-hole, and allow them- 
selves to be thus smothered, would manifest an amount of 
stupidity that none of the brute creation has been known to 
possess. . . . Further, if fires were so frequent there would 
have been left about the surface pieces or particles of charcoal. 
These would, by the wind and sudden showers of rain, have found 
their way with other things to the silt, but we failed to detect the 
smallest speck. If the fires had been liglited by the natives 
for the purpose of capturing the birds, they would hardly have 
left their bodies to decay. They would have taken them out 
of the water-hole, and the bones, instead of being found where 
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they were, would have been scattered about the surface near 
their camping-grouud ; or, if thrown into the pit, would have 
shown some marks of having been handled/^ * 

It has been suggested that the spring was a poison spring. 
Arsenical springs no doubt do occur, and Mr. Booth mentions 
one near the Rocky Mountains, which he had seen, and 
around which were the remains of fifty or sixty dead cattle, 
mules and horses; but the red earth at Hamilton was analyzed 
by Dr. Black, and it consists of peroxide of iron and clay only, 
without a trace of arsenic or sulphur, or anything that would 
indicate that it had been deposited by a thermal spring.* 

" The theory of the birds having been bogged,” says Mr. 
Booth, appears extremely problematical to me. There was 
only about one foot of soft clay under the bones, and in some 
places the bottom was quite hard. Even allowing that it was 
possible for some of the first birds that got in to stick in that 
thin layer of clay ; when the bottom became covered and firmly 
packed in with bones to the thickness of one foot upwards, 
their feet could not settle down in the mud. This layer of 
bones of all sizes would be the same as if small pieces of wood 
and brush had been firmly packed in together ; thus a solid 
bottom would have been formed, and I cannot see how it 
would have been possible for any more to stick fast. Again, 
there was a large number of goose-bones in the deposit, 
which appeared to be most plentiful near the top. For 
geese to get bogged in a water-hole with a solid bottom of 
bones is something that needs a more intellectual comprehen- 
sion than my own to understand. Then again the lay of bones 
would, to a great extent, indicate the way in which they were 
deposited. We cannot help supposing that if birds of this 
immense size and weight had been stuck fast in the mud, the 
lower end of the long thigh-bones, as well as of the feet- bones, 
would, as a rule, have been pressed deepest in the mud, and as 
• the flesh rotted away they would have remained so. They 
would have to be pressed in very deep and firm to hold a bird, 
which was perhaps as strong as a horse. For information on 
this point I took,” says Mr. Booth, ^^the lay of a number of 
bones in a space of about four feet, from top to bottom, with 
the following result : — 

^ Trans. New Zeal. Inst. vii. 129, 130. 


• Id. 131. 



4o8 


The Mammoth and tJie Flood. 


Thigh bones {Tthia). 
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Feet bones (Metatarstbs). 
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. 

. 11 
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" Further*, all animals have a remarkable instinct for avoiding 
such places of danger ; in fact, very often I have seen a man, 
with his boasted knowledge, rush into places where ho could 
only extricate himself with the greatest difficulty, when the 
animal that he was in pursuit of would go round/^ ® 

Again, speaking of their having been deposited by water, 
by which he understands a running stream, he says. 
It is quite patent that water could not have lodged them 
there without there having been a channel and a strong 
current, and even so they must have been brought a long 
distance for such a large number to be collected together. 
There being no inlet through the rim of the basin, and no 
watercourse to be traced in any direction as a feeder, I cannot 
see how water could possibly have lodged the bones there. It 
certainly would have left some trace, as to where it came from/^ ^ 
Again, in referring to their having been carried along, from 
a distance, by rushing water, he says : " The pit being on 
nearly a level flat, it would be an outrage on human reason to 
suppose the bones to have come tumbling in from every 
direction to this one small hole and none of them have lodged 
in any of the numerous lagoons surrounding it, all of which 1 
have searched in vain to find bones or the red oxide. Water 
moving with force enough to carry and place these massive 
bones in such a heap would not have allowed the light silt or 
sediment to have precipitated, but would have carried it 
onwards, and instead of light silt we would have found 
amongst the bones coarse shingle, roots of wood, every 
description of debris, and even boulders. The greater part of 
iLc bones would have been ground to dust, and those that 
® Trans. New Zeal. Inst, vii., 127- 129. ? Id. 126. 
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remained would have shown unmistakable signs of having 
travelled a rough journey ; but the bones presented not the 
slightest appearance of having been water-worn, or even 
moved from the place where they first fell. Even bones not 
larger than a sail-needle were quite perfect, and would it not 
be madness to suppose that bones of this description would 
tumble along on the bottom of a gully, amongst stones of 
various size and weight, and not be broken or ground to 
powder.” ® 

Again, speaking of this freshness of the bones, Mr. Colenso 
says : " In all the specimens which I have seen, this (i.e. 
the battered and worn condition) is not the case, for though 
broken and imperfect they never appear to have been worn 
nor battered by friction, nor subject in any way to the action 
of water.” 

It seems to me that these facts are consistent only with the 
same theory which I have quoted to account for the caches 
and similar deposits of heterogeneous bones in Europasia 
and America, namely, the animals being overtaken in some 
place of vantage by a sudden and transitory wave of wattT, 
which drowned the creatures in situ, but did not disperse or 
triturate their bones, or mix them with extraneous dahris. 
This would account for their destruction and burial in great 
hecatombs. ^^In my opinion,” says Mr. Booth, very justly, 
the cause of the deposit of -bones at this place and the cause 
of the extinction of the moa was one and the same.*^ ^ 

It is not my purpose to strengthen this view by recapitulat- 
ing the arguments which I have already deduced from similar 
facts elsewhere, and I will limit myself to quoting an additional 
one only, namely, that since the moa was introduced into New 
Zealand, nay, since it became differentiated into its various 
species, there is clear evidence that there has been a revolution 
in the earth^s surface in those latitudes, which strengthens the 
contention for which I am fighting. The North and South 
Islands of New Zeatand, are now divided by Cookes Strait, 
which forms a very impassable zoological and botanical frontier. 
It is very clear, however, that this frontier is one that has only 
existed very recently, geologically speaking. 

* Trans. New Zeal. Inst. vii. 125, 126. 
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Mr. Crawford says tlie flora of the two New Zealand islands 
is almost identical, the differences mainly consisting in what 
might reasonably be expected from difference of latitude, and 
consequently of temperature, absence of frost in the North, 
and its presence in the South. Thus the magnificent kauri 
tree and the valuable puriri are not found to the southwards of 
Taranaki, but the tree-ferns and the sickace palm thrive from 
one end of the islands to the other, along with the mass of 
forest-trees and plants common to the two islands. From the 
evidence of the flora of the islands we may make sure that they 
were at one time connecttid. But the evidence is far stronger 
when we consider the fauna of New Zi‘aland. From North to 
South we have the wingless or non-flying birds, the kiwi and 
the weka. We have the remains of the moa, and other birds 
wanting in flight, in great quantities in both islands. It is 
simply out of the question that these birds spread from the 
North Cape to Foveaux Strait in any other manner than by 
land. ’^2 jfot only so, but the fact that the species of moas in 
the two islands were identical and had not been differentiated, 
proves that the separation was comparatively recent. 

Dr. Haast says : As the different species of Dinornis, as 
far as I can judge from Professor Owen^s drawings and 
descriptions, are identical in both islands, it forces us to the 
conclusion that in the era of their existence Cook Straits did 
not yet exist, but that both islands formed part of a larger 
island or even continent, over which the wingless terrestrial 
birds could roam at will. In no other way can we account for 
the existence of the same species of Dinornis over the whole 
of New 2ealand.^^ ^ It is not improbable that New Zealand 
w’as at the same time united with the Chatham Islands. Thus 
Mr. Cockburn Hood says he was told by a Maori, born in 
one of the Chatham Islands, that large bones were found there. 
On my suggesting they might be seals^ bones, he said ; No, 
big bird ; all the same, moa.” It appears that the Morioris 
have traditions about a great bird called Iby them Pusa. Its 
remains are found from time to time ; ihe last were discovered 
at Karewa, a place in the Main Chatham, known to the natives 
as Warekauri, perhaps in memory of the use in the end made 
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of the kauri canoe, which brought the ancestors of the 
Morioris from New Zealand. The leg-bones found at Karewa 
are stated to have been as thick as an average raan^s wrisfc.‘‘ 

The submergence of a large area in the latitude of New 
Zealand in comparatively modern times is therefore well 
attested. Such a collapse is singularly consistent with the 
existence of a flood of waters on a considerable scale, which 
while it did not obliterate the fauna of New Zealand caused 
great havoc there, and destroyed great quantities of birds of 
different species, and then covered their remains with layers of 
gravel and silt and clay as a witness of its passage. 

I will conclude what I have to say of New Zealand by a 
quotation from a letter from Sir W. Buller, who is the best 
authority living on the ornithology of New Zealand. lie 
writes me : The fact, however, which seemed to interest you 
most you may boldly put forward, namely, that in the caves, on 
the mud-flats near the seashore, and on the turbary deposits, 
both of the North and South Islands, large collections of 
bones are found mixed together in utter confusion, as though 
a number of struthious birds of different genera and species, 
overtaken and driven together by a common peril, had perished 
in one general catastrophe. How else are we to account for 
the bones of Dinornis giganteus being found commingled with 
those of the very dissimilar D, elephantoims, D, crassus, and 
Palopteryx ingens ? 

Evidence that the catastrophe which did so much work in 
Australia and New Zealand was also very potent in the 
Eastern Archipelago and in India, might be easily adduced ; 
but it is of a character better suited to another part of my 
subject, namely, the more purely geological aspect of it, for 
which I have not room in this volume. 

I have now quoted suflScient evidence to create at least a 
prima facie case in my favour, which, if it is to be answered, 
will involve something more than declamation; a case sustained 
by evidence so consistent with itself, so universally forthcoming, 
and so remarkably free from ambiguity, it would, I venture to 
think, be difBcult to adduce for any other geological conclu- 
sion. To complete this side of the argument I must, however, 
shortly consider the evidence of human tradition, 

Trans. New Zeal. Inst. vii. 117, note. 
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CHAPTER XIV. 

THE EVIDENCE OF HDUAN TRADITION. 

QuoJque fait campus vallem decursus aqnarum fecit. — Ooi3i, 

Traditions of a flood — Egyptian tradition — Double version of tbe flood- 
story in the Bible — Similar story from tbe clay tablets of Meso- 
potamia and Berosus — Traces of it among tbe Aramaic X3eople of 
Syria, and in Phrygia — The flood-story among the early Hindus and 
Iranians — The story of Deucabon and Ogygcs among the Greeks, 
and the legends about Atlantis — The story among the Lithuanians 
and Norsemen — The legend among the Lapps, the Voguls of the 
Ural mountains, the Kalmuks and the Chinese — The legend among 
the Esquimaux, the tribes of North America — The Mexicans and 
Peruvians, the Cariba of the West Indies and the Orinoco, etc. — 
The story among the Polynesians, the Fiji Islanders, the Australians, 
the Philippine Islanders, the Andaman Islanders, etc. — These wide- 
spread legends converge upon a common catastrophe — Conclusion. 

In the previoun chapters 1 have limited myself entirely to the 
scientific aspects of the problem, and have collected the 
evidence which converges with irresistible force to the 
conclusion that the period during which the Mammoth lived 
came to a close in many latitudes with a catastrophe on a great 
scale ; a cataclysm which caused the extinction of that animal 
with many of its contemporaries, and which swept away the 
fauna from very wide areas, including in its destructive force 
not only the lower animals but also man. It is not my purpose 
in this volume, which is long enough, to discuss in detail the 
extent and the remote causes of this catastrophe, which was 
such an important factor, not merely in constituting the 
present distribution of life, but also in defining the subsequent 
lines of human progress. But a few woi^s remain to be said 
about another class of evidence than that which I have 
hitherto adduced, and which supports the same conclusion ; 
namely, the evidence of human tradition. It is in itself not 
improbable that if such a catastrophe really occurred it 
would leave such an impression on the survivors that it would 
be recorded in their traditions, and if such a tradition occurred 
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in various isolated localities it would no doubt strengthen its 
force. In many places such a reminiscence would die out as 
the traditions of the direst disasters are apt to die out, but the 
fact of its existence in several localities would, as I have said, 
be an element of singular cogency in the general argument. 

In searching for the earliest records we possess of the his- 
tory of mankind, we naturally turn to the remains of the 
literature of the Egyptians, the Chaldmans, and the Jews. 

It has been often said that the earlier Egyptian records 
contain no reference to a flood, but the statement is a little 
misleading. The Egyptians believed that the gods destroyed 
the human race in early times for their rebellion and wicked- 
ness. This belief was stated ia a chapter of the sacred books 
of Tahut, which was graven on the walls of one of the inner 
chambers of the tomb of Seti I. at Thebes, and it has been 
published and translated by M. E. Naville. The story runs 
that Ba, irritated at the impiety and crimes of the men 
whom he had created, assembled the other gods, to hold secret 
counsel with them, so that men should not see them and be 
afraid. A council was accordingly called, and the result 
was that a certain goddess whose name is erased, but who was 
probably Tefnut, was ordered to destroy the human race, which 
order she proceeded to put in execution, a few men only escap- 
ing, from whose descendants the world was again repoopled. 

When the massacre was completed, Ra repented of what ho 
had done, and his wrath was calmed by an expiatory sacrifice, 
in which the fruits of all Egypt were mingled with human 
blood, with which 7000 vessels were filled and offered to the 
god. He ordered that they should be emptied at night, and 
also caused the fields to be inundated with water. When the 
goddess came in the morning she found the fields thus full. 
She was glad, and drank abundantly. She saw no men; Ba said 
to her, Come in peace, gracious goddess.^* He then consti- 
tuted the young priestesses of Amu ; and he said to the goddess, 
“ Libations shall be ftiade at all the new yearns feasts under 
the direction of my priestesses.” Thence it came about that 
libations were made by all men from the most ancient times 
under the direction of the priestesses at the feasts of Hathor.^ 
The Abbe Vigouroux, in commenting on this story, says. 
The Egyptians have preserved the memory of the destruction 

^ Trans. Soc. Bib. Arch. iv. 4—10. 
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of man, but as an inundation was for them wealth and life, 
they altered the primitive legend. The human race, instead 
of perishing in the water, was exterminated in another way, 
and the inundation, the annual blessing the Nile conferred on 
them, became in their eyes the means by which the wrath of 
God was appeased.® 

Plato, in the Timaeus, makes the Egyptians use patronizing 
phrases to Solon in reference to the childish beliefs (as they 
styled them) of the Greeks as to the conflagration caused 
by Phaeton, and the deluge story of Deucalion and Pyrrha. 
Diodorus Siculus says in his argument about the origin of 
animal life, that it was urged that whether Egypt escaped 
Deucalion^s flood from being in the south, where there was 
little rain, and that animal life consequently survived there, or 
whether, as others asserted, animals were everywhere destroyed 
and the earth produced them afresh, in either case the begin- 
ning of animal life was attributed to Egypt.* This is clearly 
a fencing with the difiiculty of having to account for something 
unrecorded, or only dimly referred to in the native annals of 
Egypt. 

At a later date, when Egypt had had intercourse of a closer 
kind with Jews and other wandering people, we find a more 
specific legend in a passage of Manetho, which is suspected of 
being an interpolation. In this we read that Thoth, or Hermes 
Trismegistus, before the great cataclysm had inscribed on stelae 
in hieroglyphic characters and the sacred language the 
principles of knowledge. After the cataclysm the second Thoth 
translated this writing into the vulgar tongue. These stelae 
were set up, we are told, in the Seriadian land.* Maury, who 
is followed by Lenormant, attributes this story to a foreign 
source, and says it was of late importation into Egypt, and 
doubtless came from Ohaldaea, which is in all probability 
what was meant by the Seriadian land.® Maury points out 
that a similar story is told by Josephus, and had probably been 
learnt by the Jews during the captivity. He says that the 
patriarch Seth, foreseeing the double destruction of the 
world by water and by fire, which had been foretold by 
Adam, and in order that human wisdom and astronomical 

^ Lenormant, Les Origines de THistoire, i. 454. 

® Diodorus Siculus, Book I., 10. * Id. 445, 446. 
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The Bible Account of the Flood. 415 

knowledge should not perish, made two columns, one of stone 
and the other of brick, on which was engraven what he knew, 
and which still survived in the Seriadic land.® 

This story is in effect only a variant of that contained in 
the Chaldean account of the Deluge, as told by Berosus, 
where we read that Cronos (really the God Ea) ordered 
Xisuthrus (i.e. Hasisatra) before the Deluge to bury certain 
books (rather clay tablets) in the City of the Sun at Sippara/ 

The conclusion from this evidence is that in the earlier 
Egyptian records there is no specific reference to a flood, 
but a sophisticated legend about the destruction of man 
by the Gods, which is probably traceable to this catastrophe, 
and that in later times more specific legends found their 
way into Egypt from other sources. 

Let us now turn to the Semitic legend. This, in perhaps 
its oldest form, is preserved in the Book of Genesis, and is, 
perhaps, preserved there, as the best critics agree, in two 
different versions, which have been condensed into one narra- 
tive by a subsequent editor, but which are still separable. 
The two stories I will print one after the other. 

First Version. 

And Yahveh saw that the wickedness of man was great upon 
the earth, and that the direction of the thoughts of his 
heart was continually towards evil. And Yahveh repented 
him of having made man on the earth, and he was troubled in 
his heart. And Yahveh said, I will destroy man whom I have 
made from the face of the earth. But Noah found grace in 
the eyes of Yahveh.® 

And Yahveh said to Noah, enter into the ark, thou and all thy 
house, for I have seen thee that thou art righteous before me in 
this age. Of all clean cattle thou shalt take to thee seven pairs, 
the male and his female, and of cattle which is not clean, one 
pair, the male and its female. Also of the birds of the heavens 
(which are clean) se'^en pairs, the male and its female (and of 
birdswhich are not clean, one pair, the male and its female), so 

® Lenormant, Les Origines, &c-, i. 446. 

^ Lenormant, Essay on the Fragments of Berosus, 257 — 259. 

® Genesis vi. 5 — 8. There originally followed here, in all probability, 
the instractions given by Yahveh to Noah about the construction of the 
ark, which were omitted by the editor, since they merely repeated those 
of the other version. 
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as to maintain their seed alive on the face of all the earth. For in 
seven days I will cause it to rain on the earth forty days and 
forty nights. I will destroy every being which I have made 
from above the face of the ground. And Noah did all as 
Yahveh had commanded him. And Noah was 600 years old 
when the flood of waters was over the earth. And Noah 
went, and his sons and his wife, and his sons^ wives with him, 
into the ark before the waters of the flood. Of clean and 
unclean cattle, of (clean and unclean) * birds, and of all that 
moves on the ground. Two by two went to Noah into the 
ark, male and female, as Elohim had commanded Noah (....) 
And it came about that after seven days the waters of the 
deluge were upon the earth.* 

And the rain was upon the earth forty days and forty 
nights.^ [And Yahveh shut him in].® And the flood was 
forty days upon the earth, and the waters increased and bare 
up the ark, and it was raised above the earth.^ 

And every living being which was upon the face of the 
ground was destroyed, from man to cattle, to reptiles, and to 
the birds of the heavens, and they were exterminated from 
above the earth, and there remained only Noah and those who 
were with him in the ark.® 

And the rain from the heavens ceased. And the waters with- 
drew from above the ground, they went away and departed.® 
And it came to pass that after forty days Noah opened the 
windows of the ark, which he had made, and he sent out the 
raven, and it went out and travelled to and fro until the waters 
were dried up on the earth. (And Noah waited seven days.)^ 

’ This and previous passages in brackets are supplied from the 
Septuagint, not being in the Hebrew text. 

* Genesis vii. 1 — 10. The use of Elohim instead of Yahveh in this 
passage is exceptional and singular, says Lenormant, for the verse 
belongs evidently to the Yahvist version. (See Schrader, Studien zur 
Kritik und Erklarung der BibliscHen Wogeschutte, p. 138, i. 22, note.) 

^ Genesis vii. 12. 

® The words in brackets, it has been supposed, have got misplaced, and 
ought properly to have come in at the end of verse 9, where I have 
marked a hiatus. 

^ Genesis vii. 16, 17. ® Id. 23, 24. ® Id. viii. 2, 3. 

7 This clause in brackets is inserted by Lenormant in view of what he 
says is an undoubted gap, which can be filled up, however, from the 
beginning of verses 10 and 12. .Vide, Les Origines, &c., 1, 24. 
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And he sent out from him the dove^ to see if the waters had 
abated on the face of the earth. And the dove did not find a 
place where the sole of its feet could rest, and it returned towards 
him to the ark, for the waters were on the face of all the earth, 
and he put out his hand and took her, and brought her near to 
him into the ark. And Noah waited yet seven other days, and 
again he sent the dove out of the ark, and the dove returned 
towards him towards evening, and behold a fresh olive-leaf 
was in her beak, and Noah knew that the waters had abated 
on the earth. 

And Noah waited yet other seven days, and he sent out 
the dove, but this time she did not return towards him.® 

And Noah raised the covering of the ark, and behold the 
surface of the ground was dry.® And Noah built an altar 
to Yahveh, and he took of every clean animal, and of every 
clean bird, and olTered a burnt-offering on the altar. 

And Yahveh smelt the pleasant odour, and Yahveh said in 
his breast, I will not again curse the ground because of man, 
for the thought of the heart of man is bad from his childhood, 
and I will not again strike down all that has life as I have 
done. As long as the days of the earth shall be ; sowing and 
harvest, cold and heat, summer and winter, day and night, 
shall not cease.' 


Second Version. 

This is The Genealogy of Noah.’^ Noah was a just man, 
and upright amongst his fellows. Noah walked with H3, 
Elohim (the God), and Noah begat three sons, Shem, Ham, 
and Yapheth. And the earth was corrupt before Elohim, 
and the earth was full of violence, and Elohim looked at the 
earth and behold it was corrupt, for all fiesh had corrupted its 
way on the earth. And Elohim said to Noah, The end of all 
flesh is come before me, for the earth is filled with violence by 
them, and behold I will bring them to perdition with the 
earth. Make thyself ^.n ark of cypress wood, divide this ark 
into compartments, and plaster it with bitumen inside and out. 
And it is thus thou shalt make it. Three hundred cubits the 
length of the ark, fifty cubits its breadth, and thirty cubits its 
height. Thou shalt make a window for the ark, and thou 

1 Id. 20-22. 
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® Id. 13. 
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shalt place it one cubit from the top^ and thou shalt place the 
door of the ark in its side ; and thou shalt make a lower storey, 
a second, and a third. And behold I will cause a deluge of 
waters to come on the earth to destroy all flesh which has in 
it the breath of life from beneath the heavens ; all that is on 
the earth shall die. But I will establish my compact with thee, 
and thou shalt enter into the ark ; thou and thy sons, and thy 
wife, and thy sons’ wives with thee ; and of everything that 
lives, of all flesh thou shalt cause two of each to enter into the 
ark to keep them alive with thee. Let them be male and 
female. Birds after their kind, cattle after its kind, every reptile 
of the ground after its kind, two of each shall come to thee, so 
that thou mayest keep them alive. And do thou take for thy- 
self all food that is eaten, gather it to thee, and it shall be food 
for thee and for them. And Noah did it ; all as Elohim com- 
manded him he did it.* 

In the six hundredth year of the life of Noah, in the second 
month, the seventeenth day of the month, on that day all the 
fountains of the great deep spouted out, and the sluices of 
heaven opened. * 

On the same day Noah entered into the ark, and Shem and 
Ham and Tapheth, the sons of Noah, and the wife of Noah, 
and the three wives of his sons with him, they and every 
living being after its kind, all cattle after its kind, all that is 
feathered, all that is winged ; and they went to Noah into the 
ark, two and two of all flesh in which is the breath of life, and 
those which went, male and female, went as Elohim had ordered 
Noah.^ And the waters prevailed and increased upon the earth, 
and the ark moved on the surface of the water. And the 
waters prevailed more and more upon the earth, and all the 
high mountains which are under all the heavens were covered. 
Fifteen cubits upwards rose the waters, and the mountains 
were covered. And all flesh which moves upon the earth died, 
of birds, cattle, wild animals, and every reptile which creeps 
on the earth, and also every man. All that breathed the 
breath of life in its nostrils, all that was on the dry land 
died.^ And the waters increased upon the earth during one 


2 Genesis vi. 9—22. 
< Td. vii. 13-16. 


8 Id. vii. 12. 
* Id. 18-^2. 
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hundred and fifty days, and Elohim remembered Noab^ and all 
the animals, and all the cattle which were with him in the ark. 
And Elohim caused a wind to pass over the earth and the 
waters relented^ and the fountains of the deep and the sluices 
of the heavens closed.® 

And afterwards, after a hundred and fifty days, the waters 
abated, and the ark rested in the seventh month, on the 
seventeenth day of the month, on the mountains of Ararat. 
The waters went on abating until the tenth month. In the 
tenth month, on the first day of the month, the tops of the 
mountains appeared. ' 

And it came to pass in the six hundred and first year, the 
first of the month, the waters had dried up on the earth.® 
And in the second month, the twenty-seventh day of the 
month, the earth was dry. And Elohim spoke to Noah and 
said. Leave the ark, thou and thy wife, and thy sons, and thy 
sons’ wives with thee, and every living animal that is with thee, 
all flesh, of birds and cattle, and every being endowed with 
motion which moves on the ground. Make them go out with 
thee that they may spread over the earth, that they may be 
fruitful and multiply on the earth. And Noah went out, and 
his sons, and his wife, and his sons^ wives with him, and every 
living animal, and every being endowed with motion, and 
every bird, and all which creeps on the earth, according to 
their kind, went out of the ark,® 

And Elohim blessed Noah and his sons, and said to them. 
Be fertile, multiply and replenish the earth, and thou shalt be 
an object of fear and dread to all the animals of the earth and 
all the birds of the heavens, to what moves on the earth and 
to all the fishes of the sea. They are given into thy hands. 
All that moves and all that lives shall be food for thee, even 
like the green herb. I give it all to thee. But thou must not 
eat the flesh with its life, with its blood. But I will assuredly 
require thy blood, tliat of thy life, I will require it at the hand 
of every animal. 

At the hand of every man’s brother will I require the life 
of man. Whoever sheds man’s blood, by man shall his blood 


® Genesis vii. 24, and oh. viii., 1, 2. 
® Id. viii. 13. 


7 Id. viii. 3 — 5, 
® Id. viii. 4. 
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be shed^ for Elohim has made man in his own image. And 
be thou fruitful and multiply, spread over the earth and mul- 
tiply upon it. And Elohim spake to Noah and to his sons 
with him saying. Behold I will establish my covenant with 
thee and with thy race after thee, and with every living being 
which is with thee of bird, cattle, and every animal of the 
earth with thee, as well with all those which have come out 
of the ark with thee as with every animal of the earth. And I 
will establish my covenant with thee ; all flesh shall not be 
again destroyed by the waters of the flood, and there shall not 
again be a flood to destroy the earth. And Elohim said, This 
is a sign of the covenant which I make between m3 and thee 
and every living creature which is with thee, to be in force for 
all time. I have placed my bow in the cloud, and it shall be a 
token of the covenant between me and the earth, and it shall 
come to pass when I bring a cloud over the earth the bow 
shall appear in the cloud. And I will remember the covenant 
that is between me and thee and every living being of all flesh, 
and there shall not again bo the waters of a deluge to destroy 
all flesh. 

And the bow shall be in the cloud, and I will look upon it to 
remind me of the perpetual covenant between Elohim and every 
living being of all flesh which is on the earth. And Elohim 
said to Noah, This is the token of the covenant which I have 
established between me and all flesh which is on the earth.* 

In regard to this double story Professor Robertson Smith 
says very justly, ‘^As it now stands, the narrative has the 
most singular repetitions, and things come in in the strangest 
order. But as soon as we separate the Yahveh and Elohim 
documents all is clear. . . . These two accounts are plainly 
independent, and each is complete in itself. It is impossible 
that the work of one author could so divide itself into two 
narratives and have for each narrative^ a different name of 
God.”* 

Which of the two recensions is the older is a matter of dispute. 
It is more important to know that other versions of the same 

* Genesis ix. 1 — 17. 

• The Old Testament in the Jewish Church, 327, 328. 
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story occur elsewhere^ namely, on the clay tablets of Gbaldsea, 
and in the pages of Berosus. The story on the tablets is pre- 
served in three copies, more or less perfect, made in the seventh 
century b.c. by order of the Assyrian king Asshur-bani-pal, 
from a very old example contained in the priestly library of 
Urukh, one of the primitive towns of Chaldaea. The account 
occupies one of twelve tablets, on which are inscribed a great 
heroic epic^ of which, says Lenormant, the protagonist was a 
solar personification, and the twelve songs correspond to the 
twelve signs of the Zodiac. 

The name of the protagonist just mentioned is provisionally 
read Tzdhubar or Gizdhubar.* In the eighth tablet we read 
how, being ill with a kind of leprosy, and tormented with 
visions, Izdlmbar determined to visit Hasisadra (i.e. the wise 
and God-fearing one), who had been saved during the flood, 
and to ask him for a remedy, and if he would confer on him 
the seci et of immortality. Hasisadra, in the Chaldacan account, 
combines the characters of Noah and Enoch, and we are told 
that after the Deluge he was removed by the gods to the land 
of the outpouring of the rivers beyond the waters of death. 
The journey of Izdhubar to this land of the blessed occupies 
the ninth and tenth tablets of the series. When he arrives 
there he puts his questions to Hasisadra, who thereupon 
recounts the story. 

Berosus was born, according to his own account, in the 
same year as Alexander the Great. He was a Chaldman priest, 
and wrote, during the reign of Seleucus Nicator, a work in 
Greek on the antiquities of Chaldma, which was professedly 
drawn from tie annals of his own country, and which was 
meant to put its new masters, the Scleucidae, in possession of 
the history of the old empire they had inherited. Of this work 
we have, mier alia, some fragments preserved by Eusebius 
(ob. A.n. 340), bishop of Caesarea, and by Syncellus (ob. a.d. 
806), from the abridgments of it, which were made by 
Abydeiius and Alexander, styled Polyhistor (circ. b.c. 86). 
Recent discoveries in Mesopotamia have greatly strengthened 
the credit of Berosus as a faithful reporter of his country’s 
annals, and the numerous tablets which have survived, 
written in cuneiform, and dated during the period of the 

® He is to be identified with the Biblical Nimrod. 
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Seleucid89, prove that the stores of material which existed at 
Babylon were available to him, the old language and writing 
being still used. I will now print the story of the flood as 
reported in the tablets and in the fragments of Berosus. 

The story on the tablets, as I have said, is put into the mouth 
of Hasisadra, i.e. Noah, who says, I wish to reveal to thee, 
0 Izdhubar, the history of my preservation, and to tell thee the 
decision of the gods. The town of Surippak, a town which 
as thou knowest is situated on the Euphrates, was already 
ancient, when the gods determined to cause a deluge. The 
great gods [all these] were there, their -father Anu, their 
counsellor, the warlike Bel, their throne-bearer Adar, their 
prince Bnnugi, the Lord of the unsearchable wisdom; the 
god Ea, sat, however, with them [in council], and announced 
their determination. 

Man of Surippak, son of Ubara-Tutu (i.e. servant of Tutu, 
or Merodach), said he, leave thy house, build a ship, give over 
... of life, they will destroy the seed of life ; preserve thou 
in life, and (bring) up the seed of life of every kind into the 
interior of the ship. The ship which thou shalt build, . . . 
yards in length shall be its measure, and . , . yards of similar 
size its breadth and its height [the numbers in both cases 
given upon the tablet have disappeared ; Smith’s translation, 

* 600 (?) cubits and 60 (?) cubits,’ is not justified] and sea, 
provide it (also) with a deck. 

When I perceived (this), I spake to fia, my Lord, (the 
building of the ship), O Lord, which thou hast therefore 
ordered, (if) I should carry it out, (then will laugh at me) the 
people and the elders.^ (Ba opened his mouth and) spake, said 
to his servant, to me. (If they laugh at thee) thou shalt say 
to them (Every one) who transgresses against me and . . . 
verily I . . . and I will the (wide heavens) vault . . . judge 
will I above and be (low). Then shut not to (thy door) (until 
shall come) the time, that I will send thee word. (Then) enter 

c> 

^ It is curious to find Muhammed in the Korao, xi. 40 and 41, telling 
us that when Noah was building his ark, every time the people passed 
him, they railed at him. “ Do not rail,” said Noah, ** for I will rail at 
you in reply, as you have railed at me, and you shall learn upon whom 
will fall the punishment, which shall cover you with shame. This 
punishment shall rest for ever on your head.” — Lcnormant, Les Origines, 
etc. i. 394, note. 
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in through the door of the ship, (and) bring into its interior 
thy store of corn, all thy property and goods, thy (family), 
thy servants and thy maids, and (also) thy relations. The 
(cattle) of the field, the wild-beast of the field, all what . . . 
(will I) send (to) thee up, that (they all) may wait at the door. 
(Adra)-hasis opened his mouth, and spake, he said to £a (his) 
Lord, 0 my Lord no (body) has (ever) built a ship (in this 
manner) (upon the l)and; . . . may I see and the ship . • . 
upon the land ... as thou hast ordered. 

Then built I accordingly the ship, and provided it with 
the means of sustenance. I divided its interior into . . . 
divisions, I looked to the joints, and filled them up, three sars 
of pitch I poured over its outer side, three sars of pitch over 
its inner side.® 

(All that I had) I brought together; all that I had in 
silver I brought together ; all that I had in gold I brought 
together, all that I had of living seed (I brought together), 
and all this I brought upon the ship ; all my male and female 
domestics, the cattle of the field, the wild-beast of the field, 
also all my relations I let embark. As now the sun brought 
on the appointed time, then spake a voice (?) in the evening 
will the heavens rain destruction, enter into the int(erior) of 
the ship, and shut thy door. The appointed time has arrived, 
spake the voice (?) in the evening will the heavens rain de- 
struction, With terror I looked to the going down of the 
sun on (this) day (?), the day (which) for the embarkation (was 
appointed), fear had I, (yet) I stepped into the interior of the 
ship and shut my door (behind me), in order to close up the 
ship. To the Buzurkugal, the steersman, I gave over the 
great erection together with its cargo. 

Then Mu-shSri-ina-namari [water of the morning-redness 
at day-break ?] erected itself from the bottom of the heaven, 
a dark cloud, in whose midst Eaman let his thunder crash, 
while Nebo and Serru rushed loose upon one another, the 
throne-bearers strdde over mountain and valley. The mighty 
Pestilence-god unchained the whirlwinds, Adar let the canals 
ceaselessly overflow, theAnunnaki [the gods of the great subter- 

* The last paragraph is given in Professor Haupt’s Lecture, but does 
not, for some reason or other, appear in his excursus to Professor 
iSchrader’s work. 
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ranean water] brought floods, the earth they caused to tremble 
through their power, Ram&n^s billows-swell reached even up 
to the heaven ; all light lapsed into (darkness). 

. the earth they devastated as . . . they carried on 
thereby war against men. The brother looked not any more 
after his brother, men concerned themselves no more about 
one another. In heaven the gods feared themselves before 
the deluge, and sought refuge, they ascended up to the heaven 
of the god Anu. As a dog upon his bed, the gods cowered 
down together on the lattice of the heaven. 

Ishtar screamed like a woman in travail, there cried the 
sublime goddess with loud voice. (Everything) is turned into 
slime, which I have announced before the gods as an (impend- 
ing) calamity. Therefore have I before the gods announced 
the calamity, the war of annihilation against my men have I 
announced. I, however, do not bring forth men for this 
purpose that they like a brood of fishes should fill the sea. 

There wept the gods with her over the Anunnaki [the 
gods of the great (subterranean) water], upon one spot the 
gods sat mourning. The lips they pressed together. . . , Six 
days and seven nights maintained wind, flood and storm the 
upper hand, at the breaking of the seventh day (however), the 
storm slackened, the flood, which had carried on a war like a 
(mighty) army, quieted itself ; the sea abated, the storm and 
flood ceased. 

sailed through the sea lamenting, that the dwelling- 
places of men were turned into slime ; like trunks of trees 
floated the corpses about. A crevice I had opened, and as 
the light of day fell upon my countenance, then I quivered all 
through and sat myself down weeping, over my countenance 
flowed my tears. I sailed through the lands (now) a fearful 
sea, then emerged a piece of land twelve measures high. 
Towards the land of Nizir [which probably means ^ deliver^ 
ance'"] steered the ship. The mountain of the land Nizir held 
the ship fast, and let it no more loose. On the first, on the 
second day the mountain of Nizir held the ship fast, &c., (also) 
on the 3rd and 4th day the mountain of Nizir held &c., (also) 
on the 5th and 6th day the mountain of Nizir, &c. At the 
breaking of the 7th day, I took a dove out and let her fly. 
The dove flew here and there, but there was no resting-place 
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there, therefore she returned again back. Then took I a 
swallow out and let her fly. The swallow flew here and there ; 
but as there was no resting-place so she returned again back. 
Then took I a raven out and let it fly. The raven flew away, 
and as it saw that the water was falling it came again near 
(the ship), as it waded cautiously (?) (through the water), but 
it did not return back again. Then let I (all) out to the four 
winds, a sacrifice I offered. I erected here an altar upon the 
height of the summit of the mountain, even seven Adagur- 
vessels [i.e. vessels containing each a seah, gallons] I set 
up, under them I spread calamus, cedar-wood and riggir. The 
gods inhaled the savour, the gods inhaled the sweet-smelling 
savour, like flies the gods collected themselves over the 
offerer 

When the goddess Ishtar came up, she lifted up on high 
the great bows (?) which Ann had made according . . . these 
gods. By the jewels of my neck ! (said she) I will not forget 
these days, I will think (of them) and they shall not be for- 
gotten for ever. The gods may come to the altar, Bfel (only) 
shall not come to the altar, because he has acted inconsider- 
ately, and has caused the deluge, and has given over my men 
to destruction. 

When the god Bel came up and saw the ship, he stopped, 
full of anger (?) was he filled against the gods and the Igigi 
[the spirits of the heaven] : ^ What soul has then escaped ! No 
man shall remain alive in the destruction.^ Then opened Adur 
his mouth and spake, he said to the warlike Bel, ^ Who except 
fia (can) have known the matter ? Ea know (thereof) and has 
informed him of all ! ^ 

^‘Then opened Ea his mouth and spake, he said to the 
warlike Bel : ‘ Thou art the warlike leader of the gods, (but) 
wherefore, wherefore hast thou acted so inconsiderately and 
caused the deluge ? Upon the sinner let his sins fall, upon the 
wicked let (his) wickedness fall. Be thou entreated, that he 
may not be destroyed, be gracious, that he may not. ... In 
place of again causing a deluge, let lions come and diminish 
mankind ; in place of again causing a deluge, let hyaenas come 
and diminish mankind ; in place of again causing a deluge, let 
a famine occur, and (depopulate) the land; instead of again 
causing a deluge, let the Pestilence-god come and diminish 
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mankind ! I have not communicated (to him) the determina- 
tion of the great gods, a dream (only) I sent to Adra-^iasis and 
ho understood the determination of the gods.® 

Then came Bel to reason, he stepped up into the interior 
of the ship, seized my hand and lifted me up, lifted up also my 
wife, and put her hand in mine, turned himself to us, stepped 
between us and blessed us : ' Hitherto was Shamash-napishti 
[the sun of life] a man, now, however, shall Shamash-napishti 
and his wife together be raised to the gods. Shamash-napishti 
shall dwell in the far land at the mouth of the streams ! ^ Then 
they took me and translated me into the far land at the mouth 
of the streams.”^ 

The Koran preserves some apparently oral traditions which 
are connected with this Babylonian story, one of which I have 
already referred to. I have not seen it suggested, but it seems to 
me not impossible that the Idris (i.e. Enoch) of the Muhammedan 
legend is the same person as Hasisadra in the one just quoted. 

I will now give the legend as reported by Berosus. 

Obartes being dead, his son, Xisuthros, reigned eighteen 
saris (()4, 800 years). It was under him there happened the 
great flood of which the history is thus reported in the sacred 
books. Kronos (called Saturn by Eusebius) appeared to him 
in a dream, and announced to him that on tho 15th of the 
month Daisios,® all men will perish by means of a flood. He 
therefore ordered him to take the beginning, the middle, and 
the conclusion of all that had been committed to writing and 
to bury it in the City of the Sun at Sippara, and then to 
build a ship and to enter it with his family and his dearest 
friends, to deposit in the ship provisions for food and 
drink, and to cause wild animals, and birds, and quadrupeds 
to enter it, so as to prepare everything for the voyage. 
And when Xisuthros asked in which direction he ought to 
navigate the ship, he was told “towards the Gods,” and 
he was bidden to pray that good might come to man. 

^ The meaniDg of this clause is, as Frofes^or £[aupt has noted, that 
Adra-hasis possessed by his piety the gift of understanding dreams. 
Had he been a godless man he could not have understood the dream 
aright, or known of the coming Deluge. 

7 The Babylonian account of the Deluge, Nineteenth Century, part 60, 
pages 237 — 239. 

^ The Assyrian month of Sivan, a little before the summer solstice. 
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Abydenus says the ship went towards Armenia. Xisuthros 
obeyed and built a ship five stadia in length and two in 
breadth. He collected together all that he had been ordered 
to do and embarked his wife, his children, and his intimate 
friends. The deluge having come and being on the wane, 
Xisuthros sent out some of the birds. These finding no 
food nor resting-place returned to the ship. Some days after, 
Xisuthros again gave them their liberty, but they returned 
again to the ship with their feet full of clay. When they wore 
released a third time they returned no more. Thereupon 
Xisuthros learnt that the earth was again bare. He made an 
opening in the roof of the ship and saw that it had rested on 
a mountain. He thereupon disembarked with his wife and 
daughter and pilot, raised an altar and sacrificed to the gods, 
and at the same time disappeared with those who accompanied 
him. Meanwhile those who had remained in the ship, not 
seeing Xisuthros return, disembarked and proceeded to look 
for him, calling him by his name. They did not see Xisuthros 
again, but heard a voice from heaven bidding them be pious 
towards the gods, as he had in fact received the reward of his 
piety, and had been taken away to live henceforth among the 
gods, and that his wife, his daughter, and the pilot of the ship 
had shared his fortunes. The voice also told them to return 
to Babylon, and when there following the decrees of destiny to 
dig up the writings buried at Sippara and make them known 
among men. The voice added that the country where they 
were was Armenia. Having heard the voice they sacrificed 
to the gods and returned on foot to Babylon. Of the ship of 
Xisuthros, which rested in Armenia, portions still remain in 
the Gordyean Mountains in Armenia, and pilgrims bring back 
the asphalte which they have scraped from the ruins, and it is 
used as a preservative against magic. The companions of 
Xisuthros went to Babylon, dog up the writings deposited at 
Sippara, founded numerous towns, built temples, and restored 
Babylon.^^ • • 

In these notices, when put beside the two accounts in the 
Bible, we have four different versions of one story, the two 
versions in the Bible being very closely connected, and being 
considerably different from the Chaldasan accounts, whose 

® Lenormant, Fragmeuts de Berose and Les Origincs de THistoire. 
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more profuse details and greater local colour point to their 
not having been copied from the other versions. 

The account on the tablets is clearly a copy from some 
older source, for the story of the flood in it comes in merely 
as an incident in the epic. Apart from this fact we find, 
as M. Lenormant has urged, that the three copies of the epic 
we possess have variants, proving that the original from which 
they were taken was written in the hieratic writing which had 
already become diflScult to read in the seventh century b.c. 

In some cases the copies vary in the meaning they attach 
to certain words, and in other cases simply reproduce 
forms the ccpyists did not understand. This puts back the 
original to a very early date : but even this original was itself a 
copy of a more ancient w’riting on which some interlinear 
glosses had been added to the text which some of the copyers 
reproduced and others omitted.' 

Not only was this older example a copy, but in all proba- 
bility it was a translation also. The name Hasisadra, as it occurs 
in the tablets and in its corrupt form Xisuthros in Berosus, 
has a Semitic etymology, while the early Chaldaoans wero 
Akkadians, and we know the Akkadian ideographs for the 
name, which are generally read Tam Zi.’ This perhaps 
accounts for the diflerence between the Biblical name of the 
builder of the ark, Noah, and the name as given in the 
Assyrian tablets. The name Noah, whatever it may mean, is, it 
seems, not of Semitic origin, and cannot be explained in Semitic. 

That the story is exceedingly^ old, going back to the very 
verge of human tradition in the cradle-land of the earliest 
human culture, we may most safely aflSrm. Surippak, the city 
of Hasisadra, is represented by an idiogram, meaning ^^the 
ship city,” a name probably derived from the tradition of the 
ark having been built there, and it is so called in an ancient 
geographical list belonging to the early Chaldfiean period, and 
also in an inscription of the very early king Hammurabi. The 
god of Surippak is called in one inscription "the god of the 
deluge, Ba, king of Surippak.” * 

An additional proof of the very early date to which the 

* Les Origioes de riliatoirc, i. 391, 392. 

* Smith and Sayce, History of Balylonia, 3y. 

^ Trans. Soc. Bib. Arch., HI. 589. 
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tradition of the flood may be carried back in Mesopotamia is 
the rdle it Alls in the Chaldaean Zodiac, which gave birth to 
the Zodiac of the Greeks. Shabat, the eleventh month of the 
year, answering to January and February, was known as the 
month of the curse of rain/^ It is the month in which, 
according to the epic above cited, the deluge took place, and it 
was specially dedicated to the god Rarndn, the inundator.** 

Among the Aramaic people of Syria traces of this same 
legend seem also preserved. 

Lucian, in his dialogue on the Syrian goddess, tells us 
that the tradition about the temple at Hierapolis was 
that it was built by Deucalion Sisythes (?a form of Xisuthros), 
in whose time the great flood happened. Lucian says the 
account of it given by the Greeks ran thus : Not one 
of us now living is descended from the original race of 
men, who all perished; and we, numerous as we are, are 
no other than a second race sprung from Deucalion. The 
aborigines were full of pride and insolence, unfaithful to 
their promises, inhospitable to strangers, deaf to suppliants, 
and hence were overtaken by a great disaster. The earth 
suddenly opened its sluices, heavy showers of rain fell, the 
rivers swelled, and the sea rose until the waters everywhere 
prevailed, and every mortal perished except Deucalion, who, 
on account of his virtue and piety, was spared to give birth to 
a new race of men. He put himself with his wives and chil- 
dren in a great chest, and thereupon there came to him boars, 
and horses, and lions, and serpents, and all kinds of land 
animals. He took them all in, and all the time they were 
with him Zeus ordered it so that they did one another no injury 
but lived together in harmony.^' ^‘This,’^ says Lucian, was 
told by the Greeks, but the Hierapolitans relate that a large 
chasm was created in their country to absorb the water, and 
that Deucalion raised altars and built a temple to Hera (Athar- 
athe or Atargatis) close to the chasm. The hole was a small 
one when I saw it* but how big it may have been formerly, 
when it held so much, I cannot say. However, as a proof of 
what they say, water is brought twice a year from the sea to 
the temple, not only by the priests, but from the whole country 
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far and near, by Syrians^ Arabians^ and great mnltitudes beyond 
the Euphrates. It is emptied in the temple and runs into the 
opening below, which^ small as it is, takes in such a quantity 
as is truly amazing. This, it seems, was a law of Deucalion, 
to perpetuate the memory of his deliverance from the general 
calamity.^^ 

The Semitic legend wandered a considerable distance. We 
can hardly doubt that it was this story which reached Phrygia, 
where the town of Apamasa derived its style of Kibotas, or 
the ark, from the legend that the ark rested there. Ikonion 
(according to Stephen of Byzantium) had the same pretensions. 
It is curious that in the third and second centuries b.c. the 
authorities of Apamaea struck coins, on one side of which 
was represented the ark open, and on it the patriarch saved 
from the deluge and his wife welcoming the dove, which was 
returning with the olive branch ; and on the other side the 
pair leaving the ark to take possession of the earth. Over 
the ark appears the name Noe, i.e. the name which Noah takes 
in the Septuagint. The Phrygians, as reported by Stephen of 
Byzantium, sub voce Ikonion, also reported that before the 
deluge a holy man named Annacos (i.e. Enoch) occupied the 
throne for more than 300 ycars.^ Plutarch speaks of the 
pigeon sent by Deukalion to see if the deluge had stopped, 
a circumstance not mentioned by any Greek mythologist.® 

We will now turn to the traditions of the flood as preserved 
among the Aryan races, and we may fitly begin with India. 
The oldest and simplest form of the Indian tradition is pre- 
served in the Satapata Brahmana, which is contained in the 
general collection known as the Rig Veda, but is much later 
than the famous hymns enshrined in that repository. We 
cannot attach a positive date to the Br&hmana, and can only 
approximately attribute it to an earlier date than the ninth 
century b.c.^ The story has been translated for the first time 
by Professor Max Muller.® ^ 

This story runs as follows : One morning they brought to 
Manu some water to wash in, and when he had washed a fish 
remained in his hand, which addressed him in these terms : 


® Lenormant, op. cit. 440 — 442. 
7 id. 52, 53. 
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® Sanskrit Literature, 425. 
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'Protect me and I will save thee/ ^ From what wilt thou pro- 
tect me V he said. deluge will sweep away all creatures^ it 
is from this T will protect thee/ the fish replied. ' While we are 
small we live in great danger, for fishes eat each other. Pre- 
serve me, therefore, in a bowl ; when I grow too large for this 
put me in a larger basin, and when I am still larger turn me 
out into the ocean. Thus I shall be saved from destruction.’ 
Presently it became a great fish, and said to Manu, ^ In the 
very year in which I shall attain my full growth the deluge will 
happen. Build thyself a ship and adore me. When the 
waters rise, enter into the ship and I will save thee.’ 

After having thus brought it up, Manu took the fish to the 
ocean. In the year it had pointed out, Manu built a ship and 
adored the fish, and when the deluge came he entered the ship. 
Thereupon the fish came to him swimming, and Manu fastened 
the rope of the ship to the fish’s horn, and thus it made 
the ship pass over the Mountain of. the North. The fish 
said, ^ I have saved thee ; fasten the ship to a tree, so that the 
water may not enter it wliilst thou art on the mountain, and 
when the waters settle down thou canst then descend.’ As 
the waters settled Manu settled down too, and this was 
what was called ‘ the descent of Manu ’ on the Mountain of 
the North. The deluge had carried ofiF all creatures, and 
Manu alone remained.” ® 

The story gradually increases in complexity and in fantastic 
parasitical additions as we near later times. It is thus with 
the version in the heroic poem of the Mahabharata, and more 
so in that of the poem styled Bh&gavata Purdna, which is 
still more modern. Lastly, the story forms the subject of 
an entire poem of late date, called the Matsya Purdna, of 
which Wilson gave an abstract. In the Puranic version we 
have some details which it has been suggested were pre- 
served in popular tradition, and which have a primitive 
look. Wo there read that Satyavrata (the man who loved 
justice and truth), king of the Dasas, or fishermen, was 
one day bathing in the River Critamala. Vishnu appeared to 
him in the shape of a small fish, which, passing from one 
water to another, gradually became larger, until Satyavrata 
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ended by putting it in the sea. Then Vishnu addressed his 
astonished worshipper, and said, In the course of seven days 
all creatures which have wronged me shall be exterminated by 
a flood, but thou shalt be saved in a great ship marvellously 
built. Take therefore all kinds of useful vegetables and grain 
for food, and a pair of all animals, and then do thou embark 
with the seven Kishies, thy wife, and their wives. Embark 
without fear, and thou shalt see God face to face, and he will 
answer all thy questions/’ After having spoken he disap- 
peared. In the course of seven days the ocean overflowed, 
and the earth was submerged by continual rain. Thereupon 
Satyavrata, who reflected on the divinity, saw a great ship 
floating on the waters. He entered it and followed out exactly 
the orders of Vishnu, who, having taken the shape of an 
immense fish, attached the ship to his immense horn by a great 
octopus, which served as a cable.' 

Burnouf discussed in considerable detail these Indian 
traditions about a deluge, and argued that they formed no part 
of the older Vedic story enshrined in the hymns, where 
only remote allusions to a flood were to be found, evidently 
belonging to another tradition. They are also foreign to the 
early Indian cosmic system, involving several mauvantaras, or 
periodical destructions of the world, and he argued that they 
had been imported into India from Semitic sources; at some 
very early date, however, since they were common to the 
Buddhist and Brahmanic traditions. In this view he was 
supported by Le Neve in his work entitled, La Tradition 
Indienne du Deluge dans sa forme la plus ancienne.’’ Weber, 
in his Indische Studien,” i. 161 — 232, takes a different view. 
Burnouf especially urged that the introduction of the fish into 
the legend was a feature very foreign to Indian ideas, and 
recalls the ichthyomorphic God !fia, of the Babylonian legends, 
who has so much to do with the deluge legends from 
Mesopotamia. The story as told in the Puranas, which intro- 
duces Satyavrata, king of the Dasas, ihe man who loved 
justice and truth, recalling the Hasisadra of the Chaldaean 
tradition, has, says Lenormant, a more primitive substratum, 
notwithstanding its puerilities, than the version in the 


* Le Deluge, by Klee, 213. Works of Sir Wm. Joues, i. 287. 
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Brahmana and the Mahabharata^ and probably represents the 
oral tradition. Thus we read in the Bhagavata Parana : 

In seven days, said Vishnu to Satyavrata, the three worlds 
were submerged by the ocean of destruction.^^ This is not 
found in the Brahmanas, &c., but reminds us of the seven days* 
rain and the seven days* duration of the deluge of the Biblical 
story. The Bhagavata Parana makes the God when incar- 
nate in a fish, recommend Satyavrata to deposit the sacred 
writings in a safe place in order to put them out of reach of 
Hayagriva, the marine horse living in the ocean depths, and 
of the cataclysm caused by the struggle of God against 
Hayagriva. This again reminds us of the secreting of the holy 
writings at Sippara, as described in the writings of Berosus. 

The Indian tradition, although sophisticated by details 
probably imported from Babylonia by means of commerce, 
&c., no doubt had a primitive basis, which we find preserved 
among the other branches of the Aryan stock. Thus, among 
the Iranians, or ancient Persians, we find a story of the deluge 
preserved in the Zendavesta. We there read how Yirna, the 
primitive father of mankind, was warned by Ahuramazda*, the 
good deity, that the earth would be destroyed by a deluge. 
The god bade him make himself a place of refuge, a garden 
of a square shape, protected by a boundary, and there to put 
the germs of men, animals, and plants, to preserve them from 
destruction. When the inundation presently came, the garden 
of Yima and its contents were alone preserved, and the 
announcement that safety was at hand was taken thither by 
the bird Karshipta, sent by Ahuramazda.* 

In the later Pehlvi work called the Bunddehesh, which 
contains older matter, we have another curious story of how 
Ahuramazda determined to destroy the Kharafstras, i.e. the 
evil beings created by Angromamyus, the author of evil. 
Testrya, the genius of the star Sirius, consequently came down 
to the earth in the form of a man, and caused it to rain for 
ten days. The waters covered the earth, and all the evil 
beings were drowned. A violent wind then came and dried 
the ground ; but there still remained some germs of the evil 
beings which could reappear. Testrya again came down in 

* V'endidad, ii. 46 et seq. Lenormant, op. cit. 429, 430. 
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the form of a white horse^ and produced a second deluge^ 
causing it to rain for ten days. To prevent him completing 
his work the demon Apaosha took the form of a black horse 
and went to fight him, but he was struck by lightning by 
Ahuramazda, together with the demon Spenjaghra, who had 
gone to his assistance. Finally, to complete the proposed 
destruction, Testrya came down a third time in the form of a 
bull, and caused a third deluge of ten days. Eventually the 
waters separated, so as to form the four great and the twenty- 
four small seas.^ 

In Greece the legends about a great deluge take often a 
local form, each locality having its own deluge as it had its own 
god, not pointing to partial and local deluges, as some urge, for 
the circumstances of the stories are quite inconsistent with 
such small events, but pointing naturally to different tribes 
having localized the prevailing legend in their own neighbour- 
hood. The most important of these Greek legends was no doubt 
that connected with Deucalion, and mainly localized in Thessaly. 

The deluge of Deucalion is not mentioned by Homer or 
Hesiod, and occurs for the first time in the odes of Pindar, who 
tells how Pyrrha and Deucalion, coming down together from 
Parnassus, founded their mansion and produced the stony race 
called Laoi. ^^They toll us,’^ he says, '‘that the might of 
waters overwhelmed the dark earth, but that the sea- water at 
Zeus’ behest suddenly received an ebb.” “ 

Plato in his Critias, when speaking of Attica being only a 
remnant of its former self, says : “ Many great deluges have 
taken place during the nine thousand years which have 
elapsed since the time of which the Egyptian priests spoke 
about, and in all the ages and changes of things there had 
never been any considerable accumulation of the soil coming 
down from the mountains as in other places, but the earth has 
fallen away and the mere skeleton of the land was left ; so that 
only the bones of the wasted body, as they may be called, 
were discernible in small islands, all tfie richer and softer 
parts of the soil having fallen away, and the mere skeleton of 
the land being left. • . . The Acropolis was not then as now, 
a single night of excessive rain washed away the earth and 

’ Bnndehesh, ch. vii. Lenormant, op. cit. 430, 431 . 

^ Pindar, ii. Olympian Ode. 
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laid bare the work ; at the same time there were earthquakes^ 
and then occurred the third extraordinary inundation, which 
immediately preceded the great destruction of Deucalion/’ ® 
Aristotle, in his Meteorics, attributes the flood of Deucalion 
to a very common-place cause. He tells us that many places 
which were formerly covered with water are now land, the 
contrary also being true, and in many places the sea has occu- 
pied the land. This he attributes to floods caused by excessive 
rainfall, as in that of Deucalion, which happened, he says, prin- 
cipally about Greece, and especially ancient Hellas, that is 
about Dodona and the Aclielous.® 

Apollodorus, who wrote about 150 b.c., gives us the most 
details about the story. Ho tells us that Prometheus had 
a son, Deucalion, who reigned in Pthiotis, and married 
Pyrrha, daughter of Spimetheus and Pandora ; Zeus 
wishing to destroy mankind of the iron race, Deucalion, 
by the advice of Prometheus, made a coffer or box, in 
which he put all the necessaries of life and withdrew into 
it with Pyrrha. Zeus having caused a great rain to fall, the 
greater part of Greece was inundated, and all men perished 
except a few who sought refuge on the tops of the mountains. 
It was then that the mountains of Thessaly were cloven 
asunder. All Greece outside the Peloponnesus and the Isthmus 
was inundated. Deucalion, having been tossed about by the 
sea for nine days and nights, at length came ashore at Par- 
nassus. The rain having then ceased, he came out of his 
coffer and offered a sacrifice to Zeus Phyxios, who sent Hermes 
to him to ask him what he wanted. He replied, to repeople 
the earth. By order of Zeus he and his wife then threw stones 
behind them ; those thrown by Deucalion became men, while 
those thrown by Pyrrha became women. Whence these people 
were metaphorically called Laoi.^ 

Ovid, in his Metamorphoses amplifies the story considerably. 
He tells us how Jupiter, having determined to destroy the 
impious race of men sprung from the blood of the Titans, 
proceeded to do so by a great flood, the details of which are 
described in poetic rhetoric by the poet. At once he shuts 
the north wind in the caverns of ^olus, and all those blasts 

^ Op. cit. tr, Jowett, iii. 691, 692. ® Op. cit. chap. xiv. 
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which dispel the clouds drawn over the earth, and then he 
sends forth the south wind. With soaking wings the south 
wind flies abroad, having his terrible face covered with pitchy 
darkness ; his head is loaded with showers, the water streams 
down from his hoary locks ; clouds gather upon his forehead, 
his wings and the folds of his robe drip with wet; and as 
with his broad hand he squeezes the hanging clouds, a crash 
arises, and thence showers are poured in torrents from the 
skies. Iris, the messenger of Jove, clothed in various colours, 
collects the waters and bears a supply upwards to the clouds. 

The standing corn is beaten down, and the expectations of 
the husbandman, now lamented by him, are ruined, and the 
labours of a long year prematurely perish. Nor is the wrath 
of Jove satisfied with his own heaven ; but Neptune, his 
azure brother, aids him with his auxiliary waves. He calls 
tog(?ther the rivers which, soon as they had entered the abode 
of their ruler, he says : ' I must not now employ a lengthened 
exhortation ; pour forth all your might, so the occasion re- 
quires. Open your abodes, and, each obstacle removed, give 
full rein to your streams.^ Thus he commanded. They re- 
turn, and open the inouih of their fountains and roll on into 
the ocean with unobstructed course. He himself struck the 
earth with his tridcnit, on which it shook, and with a tremor 
laid open the sources of its waters. The rivers breaking 
out rush through the open plains and bear away, together with 
the standing corn, the groves, flocks, men, houses, and temples, 
together with their sacred utensils. If any house remained, 
and, not thrown down, was able to resist ruin so vast, yet the 
weaves rising aloft, covered the roof of that house, and the 
towers tottered overwhelmed beneath the stream. And now 
sea and land had no mark of distinction, everything now was 
ocean; and to that ocean shores were wanting. One man 
takes possession of a hill, another sits in a curved boat, and 
plies the oars there where he had lately ploughed ; another 
sails over the standing corn, or the roof of his country house 
under water ; another catches a fish on the top of an elm-tree. 
An anchor, if chance so directs, is fastened in a green meadow 
or the curving keels come in contact with the vineyards now 
below them ; and where of late the slender goats had cropped 
the grass, there unsightly sea-calves are now reposing their 
bodies. 
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The Nereids wonder at the groves, the cities and the houses 
under water ; dolphins get into the woods and run against the 
lofty branches and beat against the tossed oaks. The wolf 
swims among the sheep \ the wave carries along the tawny 
lions — the wave carries along the tigers; neither does the 
power of the lightning-shock avail the wild boar, nor his 
swift legs the stag now borne away. The wandering bird, 
having long sought for land where it may be allowed to 
alight, its wings failing, falls down into the sea. The bound- 
less range of the sea had overwhelmed the hills, and the 
stronger waves beat against the heights of the mountains. 
The greatest part is carried ojS by the water ; those whom the 
water spares long fastings overcome through scantiness of 
food. . . . Parnassus, with two summits, advances higher 
than the clouds. There Deucalion (for the sea had covered 
all other places), borne in a little ship with the partner of his 
couch, first rested. They adored the Corycian nymphs and 
the Deities of the Mountain, and the prophetic Themis. . , . 
Jupiter, seeing the world overflowed with waters, and that but 
one man remains out of so many thousands, both guiltless 
and worshippers of the Gods, disperses the clouds, and the 
showers being moved by the north wind, earth and heaven 
behold each other again. . . . Ho bids the ruler of the deep 
. . . blow his resounding trumpet to call back the waves and 
streams. . . . As soon as it touched the lips of the God 
dripping with his wet beard, and having sounded the retreat, 
it was heard by all the waters both of the earth and sea, and it 
stopped all those waters by which it was hoard. The sea again 
has a shore. Their channels receive again the full rivers, the 
rivers subside, the hills are seen to come forth, .... After 
a length of lime the woods show their naked tops and retain 
the mud left upon their branches. The world was destroyed 
and Deucalion beheld it was empty. He and Pyrrha deter- 
mined to address the Gods, and were bidden by Themis to cover 
their heads, loosto their garments, and to throw behind them 
the bones of their great mother. At first they refuse, not 
understanding the phrase, but presently throw stones behind 
them, which become men and women respectively.^* ® 

According to Hellanikus Deucalion^s vessel landed at Othrys 

® Ovid’s Metamorphoses, Bohn’s series, books vii. — ix. 
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and not on Mount Parnassus, while the Locrians said it was 
at Opontium or Cynos. 

In some places it was believed that Deucalion and Pyrrha 
were not the only persons saved ; thus Megarus, the son of 
Zeus, is said to have escaped by following the screams of 
cranes, which took him to the top of Mount Gerania, thence 
so called.® The people of Delphi were said to have been saved 
by following the howling of wolves, which led them to the top 
of Parnassus, where they founded Lycoreia, which was named 
from the circumstance.* The chronicle of Paros attributes the 
foundation of Lycoreia to Deucalion himself. The Athenians 
pretended that from Lycoreia Deucalion went to their city, 
and that Amphictyon was his son. At Argos they pointed out 
the place where Deucalion came out of his chest and erected 
an altar to Zeus Aphesios. The Sicilians made Deucalion and 
l^yrrha descend on Mount Etna.® Another legend, almost as 
famous, connected the deluge with the name of Ogyges, the 
oldest king of Boeotia, who belonged to the mythical age. 
His name has been traced to the Sanscrit Augha, meaning 
a flood. It was reported that in his days all the land was 
invaded by a deluge the waters of which reached the sky, 
whence he escaped, with some companions, in a boat. 

The Thessalian Kerambos is said to have escaped the flood 
by the help of wings, which the nymphs gave him. Perirehoos, 
son of Aiolos, is reported to have been specially saved from 
the deluge which overwhelmed Dodona, by Zeus Naios. 
Some of the people of the island of Cos, were similarly said to 
have escaped, with their leader Merops, who afterwards 
brought them together there. The Telkhines were similarly 
said to have escaped at Bhodcs, while Jasion was saved at 
Crete. Saon was the person pointed out by the traditions of 
Samothrace. Dardanos is said to have escaped from the flood 
in Arcadia, and to have found shelter in Samothrace.® 

At Athens there was celebrated in memory of the great 
flood, and to appease the manes of the de€fd, the ceremony, 
called Hydrophoria, which may be compared with that already 
described at Hierapolis by Lucian. Near the temple of Zeus 
Olympius there was shown a fissure, a fathom long, by which. 
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Pausanias says, they reported that the waters escaped after 
Deuoalion^s deluge. Then every year, on the day of the 
festival of Antestheries, i.e. on the 13th of the month Antes- 
therion (in the beginning of March), a day consecrated to 
mourning for the dead, they poured water and meaV mixed 
with honey, into this hole, as they used to pour the same things 
into the ditch at the west of the tomb in the funeral sacrifices 
at Athens.* 

A third remarkable flood-legend among the Greeks dealt 
with the lost island of Atlantis. Plato tells us in his Timaeus 
how the aged Oritias heard from Solon, who had heard from 
the priests of Sais a wonderful story about the island of 
Atlantis. There was an island,^^ he says, in those days 
situated in front of the Straits, which you call the pillars 
of Heracles ; the island was larger than Libya and Asia put 
together, and was the way to other islands, and from the 
islands you might pass to the whole of the opposite continent 
which surrounded the true ocean; for this sea, which is 
within the Straits of Heracles, is only a harbour, having a 
narrow^ entrance, but that other is a real sea, and the sur- 
rounding land may be most truly called a continent. Now 
in this island of Atlantis there was a great and wonderful 
empire which had rule over the whole island and several 
others, as well as over parts of the continent; and, besides 
these, they subjected the parts of Libya within the columns 
of Heracles as far as Egypt, and of Europe as far as Tyrrhenia. 
The vast power which was thus gathered into one, endeavoured 
to subdue at a blow our country and yours and the whole of 
the land which is within the Straits ; and then, Solon, your 
country shone forth, in the excellence of her virtue and 
strength, among all mankind ; for she was first in courage 
and military skill, and was the leader of the Hellenes. And 
when the rest fell off from her, being compelled to stand 
alone, after having undergone the very extremity of danger, 
she defeated and triumphed over the invaders and preserved 
from slavery those who were not yet subjected, and freely 
liberated all the others who dwelt within the limits of Heracles. 
But afterwards there occurred violent earthquakes and floods, 
and in a single day and night of misfortune all your warlike 
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men in a body sank into tbe earth, and tbe island of Atlantis 
in like manner disappeared, and was sunk beneath the sea. 
And that is the reason why the sea in those parts is impassable 
and impenetrable, because there is such a quantity of shallow 
mud in the way ; and this was caused by the subsidence of the 
island.^^^ 

In the Critias Plato again refers to Atlantis and the polity 
which prevailed there. He tells us how it sank in an earth- 
quake, and became an impassable barrier of mud to voyagers 
sailing from hence to the ocean.® In the fragment of the Critias 
which alone remains to us, there is a long account of Atlantis, 
recounting its various Utopian surroundings and the institu- 
tions of its people. It then goes on to describe the wicked- 
ness of its kings, but stops abruptly before we reach the 
description of the catastrophe to which the story tends. 

This will suffice in regard to the Greek legends about the 
flood. 

In the W elsh triads we read of the three catastrophes which 
overwhelmed the island of Prydain, one a devastation by fire, 
one by drought, and the third by a flood. This last^^we are 
told, was caused by the irruption of Llyn-Ilion, i.e. the lake of 
waves, and there happened in consequence a flood (bawdd), 
by which all men were drowned, except Dwyfan and Dwy- 
fach, who were saved in a ship, and it was by them the 
island of Prydain was re-peopled. Another, and possibly 
later triad, speaks of the ship Nefydd-Naf-Neifion, which bore 
a pair of all kinds of living creatures, when the lake Llyn- 
Ilion broke out. In the same triad we read of the horned 
oxen of Hu, the Strong, which dragged the Avank (? a beaver 
or a crocodile), from out of Llyn-Ilion, so that the lake did not 
break out again. ^ 

The Lithuanians had apparently a native tradition of 
the deluge. According to this story, the God Pram- 
zinas, seeing that the earth was filled with disbrj^er, sent 
two giants, Wandu and Weyas (the wates' and the wind), 
to ravage it. These overwhelmed everything in their 
fury, and only a few men escaped on a mountain. Pre- 
sently Pramzinas, taking pity on them, while eating some 

® Jowett’s Plato, iii. 609, 610. « Id. 689. 

^ Lenormant, i. 442, 443. 
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celestial nuts, let fall a shell from the mountain in which these 
men took refuge, and the giants respected them. Having 
escaped the disaster, they dispersed, and an aged couple alone 
remained in the desolated country. They were much troubled 
at having no children, Pramzinas sent to comfort them, and 
bade them jump over the bones of the earth. The old couple 
jumped nine times, whence sprang nine other couples, who 
became the ancestors of the nine Lithuanian tribes.® 

Among the Norsemen there was also a deluge legend. Thus 
we read in the Voluspa, that Bor*s sons slew the giant Ymi, and 
when he fell, so much blood ran out of his wounds that the 
whole generation of the Rime-ogres were drowned in it, save 
one, who escaped with his household. Him the giants called 
Borgelini ; he went into his ark or bin, with his wife, and so 
they were saved therein, and from them are come the genera- 
tions of the Rimc-ogres.^^ ® 

Turning from the Aryan nations, we find Friis reporting 
a flood legend among the Laps. 

Friis quotes this from Hdgstrom, and it runs thus : When 
I asked^them how their fathers came to dwell in this land, and 
if other people had dwelt there before they came thither, they 
replied that as to the first point they knew nothing, but that 
on the other hand they assumed that here, as in other places, 
people had dwelt before God overwhelmed the world. There 
had, for instance, been a time when Jubruel wandered to and 
fro upon the earth, so that the water from the lakes and rivers 
had gone over the whole land, all the human race had then 
been drowned with the exception of a boy and a girl. These 
two God had taken under the arms and had carried them up 
into a high mountain, which was called ^ basse varre,^ the holy 
mountain. When the danger was over God let them go their 
way. They separated, and each of them went his own way 
with the intention of finding out if there were no other people 
beside themselves. After they had wandered for about three 
years, they met agnin, and recognized each other. They again 
parted, and three more years elapsed before they met again. 
Again they recognized each other \ but when they met the 
third time, after the lapse of another three years, they no 
longer recognized each other. They thereupon consorted 

** Lenormant, i. 444. 

* Yigfusson and Powell, Corpus Foeticarum, &c., ii. 632. 
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together and had children^ and from them are descended all 
the men who now live upon the earth/^ * 

Beguly reports a curious legend from among the Voguls^ 
who live in the Ural mountains. This runs thus : After 
seven years of drought the great woman said to the great 
man, ‘It will rain presently, how must we save ourselves. 
The other giants are assembled together in a town to take 
counsel, what must we do ? ^ The great man said, ^ Cut 
in two a hollow poplar, and make two boats. We will then 
weave out of willow roots a cord, 500 cubits long ; we will 
fasten one end of it in the ground and the other to our 
two boats. A man, with his children, must enter a boat, and 
must cover himself with ox-hides, and prepare provisions for 
seven days and nights, which must be put under this covering. 
In each boat also we must put pots with liquid butter.^ Having 
thus assured their own safety, the two giants went through 
various towns to persuade people to make boats and cords 
like they had done, and those who listened to them they 
taught how this should be done. Others preferred to find 
some place of vantage, where they might save themselyes, but 
this was in vain, for the great man, who was their elder, 
assured them that no such place existed anywhere. ‘ We shall 
presently be overtaken by the holy waters. For two days has 
the noise of their surgings been heard. Let us enter the boats 
without delay.^ 

The earth was presently submerged. Those who had not 
built boats perished in the hot water. It was the same with 
the people who had made their cords too short, and the same 
with those who had not taken enough butter to lubricate the 
cords and prevent them rubbing against the boats. 

On the seventh day the water began to abate, and the sur- 
vivors thereupon landed. But, alas ! there were no longer on 
the earth trees nor plants ; animals and fish had disappeared. 
On the verge of starvation the survivors prayed Numi tarom 
to re-create animals and fish, trees and plan\;S, and their prayer 
was granted.® 

Maltebrun reports a diluvian legend among the Kalmuks, 
which may have reached them with Buddhism. 

Turning to the Chinese we are told in the Yihking, one 

' Friis, J. A., Lappish M)^thologi, 167, 168. 

Bevue de Fhilologie et d’Ethnographie, i. 12, 13^ 
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of the ancient Chinese classics^ that Fuhhi, the reputed 
founder of Chinese civilization, escaped from the waters of a 
deluge, and reappeared as the first man at the production 
of a renovated world, accompanied by his wife, his three sons, 
and three daughters.* A more curious story is told by 
Gutzlaff, viz., that he saw in a Buddhist temple in China, 
‘Mn beautiful stucco, the scene where Kwanyin, the Goddess 
of Mercy, looks down from heaven upon the lonely Noah 
in his ark amidst the raging waves of the deluge, with the 
dolphins swimming around as his last means of safety, and 
the dove, with an olive branch in its beak, flying towards the 
vessel.^ 

The story of Yu, the primseval king-hero of Chinese legend, 
having restrained the waters of a flood, is now very generally 
explained by his having built dykes to restrain the waters of 
the Yellow River. This mode of interpreting the story is not 
supported by the famous inscription, the basis of the more 
prosaic accounts, and which, it seems to me, points clearly to 
something more than a mere local flood. 

The inscription of Yu, as given by Bunsen, runs as follows : 

The emperor said, ‘ Oh thou governor of the four mountains 
of the empire, 

The swelling flood is producing mischief ; 

It spreads itself far and wide ; 

It surrounds the hills, it overflows the dams; 

Rushing impetuously along, it rises up to heaven. 

The common people complain and sigh.^ 

The venerable emperer exclaimed with a sigh, ^ Oh, assistant- 

Counsellor ! the islands great and small up to the mountain 
top, 

l^he door of the birds and of beasts, all is overflowed together. 

Is swamped : be it thy care to open the way, to let off the 
water.^ 

Leaving the Old World, we will now turn to America. 

M. Petitot has tfanslated a deluge legend current among the 
ChigHt, or Great Esquimaux, who live between the river 
Colville, west of the Mackenzie, and Cape Bathurst, and it 
runs thus : — 

s See Hardwick, Christ and other Masters, iii. 16. 

■* Joum. Asiat. Soc. xvi. 79. 
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The water having poured over the terrestial disk, human 
dwellings disappeared, the wind carried them away. 

They fastened several boats to one another. The waves 
traversed the Rocky Mountains. A great wind drove them. 

Presently the moon and the earth disappeared. Men died 
of a terrible heat. They also perished in the waves. 

Men bewailed what happened. Uprooted trees floated about 
in the waves. 

Men having fastened boats together trembled with cold. 
Alas, men were enclosed under the tent without doubt. 

Thereupon a man, called the Son of the Screech-owl, threw 
his bow into the sea. ^ Wind, this is enough ; be still,’ he 
cried. He thereupon threw his earrings into the water. It 
was enough, and the end had come.” ® 

Among the Kolushcs of Alaska, according to the traveller 
Henry, there is a tradition that formerly the father of the 
Indian tribes lived towards the rising sun. Having been 
warned in a dream that a deluge would desolate the earth, he 
built a raft on which ho saved himself and his family, and all 
animals. He floated for several months on the waiter. The 
animals, who could then talk, complained and murmured 
against him. A new earth at length appeared. He thereupon 
alighted with all animals, which then lost the gift of speech as 
a punishment for their complaining.*^ 

Bancroft thus reports the story as preserved among the 
boreal tribes of America. Among the Thlinkuts, Yehl, the 
creator of the tribe, was at feud with his uncle, who wished to 
destroy him. The latter, being baffled in several attempts, 
was beside himself with fury, and with a potent curse swore 
he would bring a deluge on the earth. Well content to 
perish himself so long as he involved his rival in the com- 
mon destruction, the flood came. The waters rose, but Yehl 
clothed himself in his bird-skin, and soared up to heaven, 
where he struck his beak into a cloud, and remained till the 
waters were assuaged.” ^ He quotes anotker legend from the 
same district, which says : The existing difference in language 

® Dialecte des Tchiglit, &c., by Petitot, xxxiv. 

® Thatcher, Indian Tracts, quoted by Lenormant, Les Origines de 
THistoire, i. 482. 

7 Bancroft, The Native Races of the Pacific States of North America, 
iii. 99, 100- 
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between the Thlinkuts and other people is one of the conse- 
quences of a great flood. Many persons escaped drowning by 
taking refuge in a great floating building. When the waters 
fell, this vessel grounded upon a rock, and was broken into 
two pieces ; in the one fragment were left those whose descen- 
dants speak the Thlinkut language ; in the other remained all 
whose descendants, employ a different idiom. 

“ Connected with the history of this deluge is another myth, 
in which a great bird figures. When the waters rose, a certain 
mysterious brother and sister found it necessary to part. The 
name of the brother was Chothl, that is, thunder or lightning, 
and the name of the sister was Ahgishanakhu, which means 
the underground woman. As they separated Chetlil said to 
her, ' Sister, you shall never see me again, but while I live you 
will hear my voice.^ Then he clothed himself in the skin of 
a great bird and flew towards the south-west. His sister 
climbed to the top of Mount Edgecorab, which is near 
Sitka, and it opened and swallowed her up, leaving a great 
hole or crater.^^ ® 

Mackanzie tells us the Chipewyans have a legend of a 
deluge when the waters spread over the whole earth, except 
the highest mountains, on the tops of which they preserved 
themselves.’ 

Among the Cherokecs we read how a dog for several days 
ran about the banks of a river, looking intently at the water 
and howling piteously. Its master having tried to drive it 
into the house, the dog began to speak, and foretold a 
coming calamity, saying that his master could only save 
himself and his family by throwing it into the water, when 
it would fetch a boat, in which he could take shelter, but 
there was not a moment to be lost, for a terrible rain was 
impending, which would produce a tremendous inundation, 
in which all mankind would perish. The man did as the 
dog advised him, and thus saved himself and his family, 
who again replenished the earth.' Father Charlevoix reports 
that among the Canadian Indians, and those of the Mississippi, 

® Bancroft, The Native Races of the Pacific States of North America, 
iii. 103. 

® Mackenzie’s Travels, cxviii. 

' Schoolcraft, Notes on the Iroquois, 358, &c. Lenormaut, op. cit* 
i. 480, 481. 
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there were traditions of the destruction of mankind by a 
deluge^ when the Great Spirit changed animals into men 
in order to re-people the world.® 

Among the Mandans, who lived on the Missouri, there was 
a legend, according to which the earth is a huge tortoise 
covered with dirt and supported by the water. A party of 
men of a white colour, having one day dug into the ground 
to catch badgers, pierced the carapace of this tortoise, where- 
upon the water rushed through the hole aud drowned all 
mankind except one man. A Mandan told Gatlin there were 
four of these tortoises in the north, south, east, and west, that 
each one rained for ten days, and the water covered the earth. 

A very curious and interesting ceremony was annually 
performed among the Mandans in memory of the deluge. It 
was first described in a work entitled Ceremonies Religieuses,^* 
and more recently and in great detail by Gatlin and others. 
This was known as O Kee Pa, or the Bull dance, in which 
four bags containing water, which had been preserved from 
time immemorial were used. Gatlin has devoted a volume to 
its description. He says, inter alia, that it was ai. annual 
ceremony, the intermission of which would bring upon them 
the calamity which they say once befell them, destroying the 
whole human race except one man, who landed from his 
canoe on a high mountain in the west. ^‘This tradition,” 
he adds, was not peculiar to the Mandan tribe, for among 
one hundred and twenty different tribes that I have 
visited in North, South, and Central America, not a tribe exists 
that has not related to me distinct traditions of such a 
calamity, in which one, or three, or eight persons, were saved 
above the waters on the top of a high mountain. Some of 
them, at the base of the Kocky Mountains, and in the plains of 
Venezuela, and the Pampa del Sacramento in South America, 
make annual pilgrimages to the fancied summits where the 
antediluvian species were saved, in canoes or otherwise, and 
under the mysterious regulations of their m§dicine-men, tender 
their prayers and sacrifices to the Great Spirit to ensure their 
exemption from a similar catastrophe.” ® 

One of these stories may be told at greater length. 

- Catlin, Letters, &c., i. 181. 

^ O Kee Pa, a religious ceremony, and other Customs of the Mandans, 
passim. 
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Manabozho; the God of the Dawn among the American 
Indians, while waging war with the serpents in a lake, 
wounded their prince, but meanwhile was overtaken by a 
deluge. Climbing a tree, he bade it grow up higher. As 
the deluge rose so did the tree, till it cried out, " I can go no 
further.’* Then Manabozho was obliged to let the water rise 
till it rose to his chin, but it then began to abate and he began 
again to have hope. Discovering a loon, he said, Dive down, 
my brother, and bring up some earth, so that I may make a new 
world.” The bird obeyed, but rose to the surface lifeless. 
He then saw a musk-rat, and told it to dive, saying, “If you 
succeed you may in future live either on land or in the water, as 
you please; or I will give you a chain of beautiful lakes, 
surrounded with rushes, to inhabit.” The musk-rat went down, 
but presently it came up dead. Manabozho, undaunted, took 
the body and breathed fresh life into it. “ Try again,” he 
said. This time it came up with a little earth on its paws, but 
it was dead. From the bit of earth thus recovered and the 
body of the dead loon, Manabozho again created the world, 
with aiyiving animals, fowls, and plants.^ 

Among the Lenni Lenape, the native story was preserved 
in their well-known symbolic writing. A copy was obtained 
in 1822. It belonged to Mr. Rafinesque, and was submitted 
by Mr. Squier to an Indian chief. The pictures and literal 
translation are given by Miss Emerson, as well as the follow- 
ing paraphrase ; — 

1. Long ago came the powerful serpent when men had 
become evil. 

2. The strong serpent was the foe of the beings ; and they 
became embroiled, hating each other. 

3. Then they fought and despoiled each other, and were not 
peaceful. 

4. And the small men fought with the keeper of the dead. 

5. Then the strong serpent resolved to destroy all men and 
animals immediattAy. 

6. The black serpent monster brought the snake- waterrushing. 

7. The wide waters rushing wide to the hills, everywhere 
spreading and destroying. 

8. At the island of the turtle (Tula) was Manabozho, the 
grandfather of men and beings. 

^ Emerson, Indian Myths, 348, 349. 
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9. Benigbom creeping at turtle land be is ready to move 
and dwell, 

10. Men and beings all go forth on the flood of waters 
moving afloat every way, seeking the back of the turtle. 

11. The monsters of the sea were many and destroyed some 
of them. 

12. Then the daughter of a spirit helped them in a boat, 
and all joined, saying. Come, help. 

13. Manabozho the grandfather of beings, of men and turtles. 

14. All together, on the turtle then the men were all 
together. 

15. Much frightened, Manabozho prayed to the turtle to make 
all well again. 

16. Then the waters ran oflT, it was dry on mountain and 
plain, and the great evil went elsewhere by the path of the 
cave.’^ " 

In Northern California the Mattoles connect a tradition of 
a destructive flood with Taylor Peak, a mountain in their 
locality, on which they say their forefathers took refuge.® 
The Californians tell of a time when the whole count’;y, with 
the exception of Mount Diablo and Reed Peak, was covered 
with water. There was a coyote on the peak, the only living 
thing the wide world over, and there was a single feather 
tossing about on the rippled water. The coyote was looking at 
the feather, and as he looked, flesh and bones and other feathers 
came and joined themselves to the first and became an eagle. 
There was a stir on the water, a rush of broad pinions, and 
before the widening circles reached the island hill, the bird 
stood beside the astonished coyote. The two came soon to be 
acquainted and to be good friends, and they made occasional 
excursions together to the other hill, the eagle flying leisurely 
overhead, while the coyote swam. After a time they began 
to feel lonely, so they created men ; and as the men multiplied 
the waters abated, till the dry land came to be much as it is at 
present.^ 

Among the Shastus it is said that when the flood came it 
destroyed all animals except a squirrel as large as a bear, which 
exists to this day on a mountain called by the Shastus 


« Emerson, op. cit. 351 — 355. 
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Wakwaymuna, near Happy Camp.* Another story is that 
long, long ago there was a good young Indian, and when he 
died, all the Indians cried so much that a flood came on the 
earth and rose up to heaven and drowned all people except 
one couple.® 

The natives in the vicinity of Lake Tahoe say there was a 
time when their tribe possessed the whole earth, and were 
strong, numerous, and rich; but a day came on which a people 
rose up stronger than they and defeated and enslaved them. 
Afterwards the Great Spirit sent an immense wave across the 
continent from the sea, and this wave engulfed both the 
oppressors and the oppressed, all but a very small remnant. 
Then the taskmasters made the remaining people raise up a 
great temple, so that they of the ruling caste should have a 
refuge in case of another flood. And on the top of this temple 
the masters worshipped a column of perpetual fire.** 

Among the Papagos, living south of the river Gila, the tradi- 
tion of a flood is mixed up with a great divine hero, Montezuma, 
to be distinguished from the Mexican ruler of the same name. 
We are told that a great flood came, from which Montezuma and 
his friend the coyote, or prairie wolf, alone escaped. Before 
the flood came the coyote had prophesied its coming, and 
Montezuma hollowed out a boat for himself, keeping it ready 
on the summit of Santa Eosa, The coyote also prepared a 
boat, gnawing down a great cane by the river bank, entering 
it and stopping up the end with a certain gum. So when the 
waters rose these two saved themselves and met again on dry 
land after the flood had passed away. Montezuma, anxious 
to know how much dry land remained, sent the coyote off on 
four successive journeys, to find exactly where the sea lay 
towards each of the four winds. From the west and from the 
south the answer came swiftly, The sea is at hand.'^ A 
longer search was made towards the east, but at last there too 
the sea was found. On the north only was no water found, 
though the faithful messenger almost wearied himself out with 
searching. In the meantime the Great Spirit, aided by Monte- 
zuma, had again repeopled the world, and animals and men 
began to increase and multiply/ 

* Bancroft, iii. 547. * Id* 547, 548. 

s Id. 89. Id. 76. 


G P* 



450 The Mammoth and the Flood. 

The Pimas, a neighbouring and closely allied tribe^ report 
that a certain prophet living in the Gila Valley, was warned 
by an eagle that a deluge was impending, but the prophet 
laughed at him, and wrapped his robes about him. A second 
warning came from the same bird, which was also unheeded. 
The eagle came a third time, saying the whole Gila valley 
would be laid waste. Still he gave no heed. Then there 
suddenly came a peal of thunder and an awful crash, and a 
green mound of water raised itself over the plain. It seemed 
to stand upright for a second, then, cut incessantly by the 
lightning, it flung itself on the prophet^s hut. When the 
morning broke there was nothing to be seen alive but one 
man, if indeed he were a man ; Szenkha, the son of the 
Creator, had saved himself by floating on a ball of gum or 
resin. On the waters falling a little, he landed near the mouth 
of the Salt River upon a mountain, where is a cave which can 
still be seen, together with the tools and utensils Szenkha 
used while he lived.^ 

In the Mexican legends, as reported by the native 
historian Ixtlil Xoohitl, the first age, or age of water, 
was terminated by a tremendous flood, in which everything 
living perished, or was transformed, except (following some 
accounts) one man and one woman of the giant race.® In 
regard to this flood, it is carious that in most of the painted 
MSS. supposed to relate to it, a kind of boat is represented 
floating over the waste of waters, containing a man and woman. 
The Tlascaltocs, the Zapotecs, the Maztecs, and the people 
of Michoacan are all said to have had such pictures. The man 
is variously called Cox Cox, Teocipactli, Tezpi, and Nata; the 
woman, Xochiquctzal and Nena. 

. The usual form of the flood legend in Mexico is that in 
the so-called age of water the inhabitants of the earth 
were turned into fishes; only a man and woman escaped 
in the hollow trunk of a bald cypress. The name of the 
man was Cox Cox, and of his wife Xochiquetzal. On 
the waters abating a little, they grounded their vessel on 
the peak of Colhuacan. ... In Michoacan, the Mexican 
Noah is called Tezpi ; he is also said to have saved his 


* Bancroft, iii. 78, 79. 
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children, several animals, and a quantity of grain. When 
the waters subsided, he sent out a vulture, which began to 
feed on the carcases lying about, and never returned. He 
then sent out other birds, including a humming-bird, which 
returned to him with some green leaves. Tezpi thereupon 
landed at the mountain Colhuacan. 

The Mexicans round Cholula reported that at the time of 
the Deluge the country was peopled by giants, some of 
whom perished, while others were turned into fishes. Seven 
brothers found safety by closing themselves in certain caves 
on a mountain called Tlaloc. When the waters subsided, one 
of the giants, Xelhua, surnamed the architect, went to Cholula 
and began to build an artificial mountain as a monument and 
a memorial of the Tlaloc who had sheltered him and his when 
the waters swept through the land.^ 

These legends seem to have been sophisticated with the 
Biblical account by the early Spanish missionaries and chroni- 
clers of Mexico. A more unsophisticated story is told by M. 
Brasseur de Bourbourg, from the Chimalpopoca Manuscript. 
It runsfthus ; When the Sun Age came, there had passed 400 
years; then came 200 years, then 70, and then mankind were 
lost and drowned and turned into fishes. The waters and the 
sky drew near each other; in a single day all was lost. 
The day Four Flower consumed all that there was of our 
flesh. ... . The very mountains were swallowed up in 
the flood, and the waters remained, lying tranquil during fifty 
and two spring times. But before the flood began, Titlacahuan 
had warned the man Nata and his wife Nena, saying, ^ Make 
now no more pulque, but hollow a great cypress, into which 
you shall enter in the month Tozoztli ; the waters shall near 
the sky.’ They entered, and when Titlacahuan had shut them in 
he said to the man, ^ Thou shalt eat but a single ear of maize, 
and thy wife but one also ; ’ and when they had each eaten one 
ear of maize they prepared to go forth, for the waters were 
tranquil and the"* log no longer moved, and, opening it, they 
began to see the fishes. They then lit a fire, rubbing pieces 
of wood together, and they roasted fish.” ® 

Among the Miztecs there was a tradition of a flood which 
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destroyed many men^ and after it had passed the human race 
was again restored.® 

The legends of the Quiches of Guatemala are preserved in 
the so-called Popol Vuh. There we read how the first men 
were made of wood and the women of pith, and that they 
became ungrateful to heaven, which rained upon them 
night and day with a thick resin; and the earth was 
darkened, and the men went mad with terror. They tried to 
climb on to the roofs, but the houses fell ; they tried to climb 
the trees, and the trees shook them from their branches ; they 
tried to hide in the caves and dens of the earth, but these 
closed their holes against them. The bird Xecotcovach came 
to tear out their eyes, and the Camalotz cut oflF their head, 
and the Catzbalam devoured their flesh, and the Tecumbalam 
broke and bruised their bones to powder. Thus were they all 
destroyed, except a few who were preserved as memorials of 
the wooden men who had boon, and these exist now in the 
woods as little apes.' 

In Nicaragua it was believed that ages ago the world was 
destroyed by a flood, in which the greater part of rg,ankind 
perished. Afterwards the Uoies^ or gods, restocked the earth 
as at the beginning.^ 

The Nicaraguan legend was reported at an early date, for 
we read how Father 13obadilla in 1538, being charged by the 
Governor of Nicaragua to collect the traditions of Nicaragua, 
reported a dialogue he had with the natives, which is preserved 
by Oviedo in his general history of the Indians. In this, 
iniar alia, we read that he asked if they had heard of the 
world having been destroyed. They replied that before the 
pi'eseiit race of men lived, the world was overwhelmed by 
water, and all became sea. A pair escaped in heaven, who 
afterwards came down to the earth, arranged afiairs as we now 
find them, and from them mankind was regenerated.® 

The Peruvians had several flood stories. One of them 
refers to a flood accompanied by an eclipse of the sun lasting 
five days. All living things were destroyed except a shep- 
herd with his family, &c. Some time before he had noticed 
that his flock of llamas looked sad, and seemed to study the 

« Bancroft, iii. 72, 73. ' Id. 46, 47. 

* Id. 75, Lenormant, i. 476, 476. 
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stars. On inquiring from them, they pointed to six stars close 
together, and declared that they were a sign that the world 
would shortly be destroyed by a deluge. He thereupon col- 
lected his llamas and his children, and took them to the summit 
of the mountain Ancasmarca, where a crowd of other animals 
had already sought safety. Scarcely had they reached the 
summit when the sea broke its bounds and rushed over the 
land. As the water rose higher and higher, filling the valleys 
and covering the plains, the mountain of refuge rose with 
it, floating on its surface like a ship. This lasted five days, 
during which the sun was hidden, and the earth was in dark- 
ness. On the fifth day the waters began to subside and 
the stars to reappear. The earth was repeopled by the 
descendants of the shepherd of Ancasmarca.'* 

Bilboa, in the ninth chapter of his Miscellanea Antartica/^ 
refers to the fact that Mango Capak, the reputed founder of 
the Peruvian empire, once when travelling came in sight of the 
mountain now called Guanacauri, with a niinbow resting on 
it, and ho assured his companions this was a sign that the 
earth#vould not be again desolated by a flood. According to 
Kingsborough, the Peruvians held that the sea encircled the 
land everywhere, and that the pressure of the extremities of 
the rainbow upon its surface prevented it exceeding its 
proper level.® 

Among the Caribs of Hayti the flood legend was as follows : 

There once lived a powerful chief, who killed his only son. 
He then preserved his bones in a gourd, as was the custom of 
the natives. Subsequently the chief and his wife opened the 
gourd to see the remains of their son, when several fish, great 
and small, leaped out. Upon this, he hastily closed it again, 
and put it on the top of his house, boasting that he had the 
sea shut up in it, and could have fish whenever he pleased. 
Four twin brothers, famed for intermeddling, came and peeped 
into the gourd during his absence, and in their carelessness let 
it fall on the gAund, where it was dashed to pieces. There- 
upon issued a mighty flood, with dolphins, and sharks, 
and porpoises, and great whales ; and the water spread until 
it overflowed the earth and formed the ocean, and left only 


^ Lenormant, v. 14, 15. 


» Id. 16, 17. 
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the tops of the mountains uncovered, which are the present 
islands." 

Among the Indians of Guiana, flood legends have been 
.collected by Mr. Brett, Mr. Im Thurn, &o. These continental 
Caribs resemble the islanders in some of their tale^ ; like them 
they speak of the stump of the food-tree, out of which when out 
down there rushed a flood of water. For some time this was 
restrained by a man, who invented a closely-woven basket, 
called ^^wallamba.” At length Iwarrika, the mischievous 
brown monkey, raised the basket, expecting to find some- 
thing choice under it. In an instant the flood ruslied out and 
overwhelmed the whole land, and carried off the monkey. The 
man then climbed a tall Kokerite palm, and the birds and 
climbing animals also went up. The animals which could not 
climb and were not amphibious were placed by Sigu (the 
Noah of the legend) in a cave, whose narrow entrance he 
sealed with wax, giving the inmates a long thorn, with which 
to pierce the wax, and thus see whether the waters had abated. 
The fugitives, who climbed into the branches of the Kokerite 
tree, remained quiet, except the rod howling monkeji who 
roared so loudly that his throat swelled, and it has remained 
so ever since. That is the cause of the curious long drum in 
the animals throat. Sigu, the man, kept dropping palm 
leaves into the water, to judge by the splash of the depth. 
At last the flood seemed to have subsided, and all prepared to 
descend, but the trumpet-bird {Psophia crepitans) was in such 
a hurry, that it alighted in an ant’s nest, and the ants 
proceeded to gnaw its legs to their present spindle shape, 
&c.'^ 

The Macusis told Sir R, Schomburgk that the only person 
who survived the deluge repeopled the earth by converting 
stones into human beings. 

It is said that the Tamanakis, a Carib tribe on the banks of 
the Orinoco, report how a man and woman alone escaped from 
the deluge by climbing the mountain TapanaSu, where they 
threw behind them the fruits of the Mauritia palm, whence a 

^ Irving’s Golumbas, book vi. chapter x. Emerson, op. cit. 349, 350. 

7 Im Thiirn, Among the Indians of Guiana, 379 — 381. Brett’s Indian 
Tribes of Guiana, 380 — 385. 
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new race of men arose.® This reminds us of the story of 
Deucalion and Pyrrha. 

The Indians of Brazil have traditions of a flood, from which 
the human race was renewed. One family alone escaped, that 
of the old sage, Tamanduare, or Temendare. He, being 
endued with great knowledge, escaped the flood, according to 
some in a boat, according to others by mounting a palm-tree. 
His family consisted of two people, himself and his sister, 
who was also his wife. From these two the race was re- 
newed.® The Araucanians also have a flood legend, and report 
how many people sought refuge on a mountain with three 
peaks. The flood was accompanied by thunder and lightning, 
and now, when it thnnders there, people seek refuge on a 
mountain, in view of a possibly impending flood.' 

Leaving America, we will now turn to the islands of the 
Pacific, &c. The Tahitian tradition, as written down by a 
native of the island, named Mareh, is as follows : Two men 
had gone out to fish. Roo was the name of one, Tahoroa of 
the other. They threw out their line, and the hook caught 
in the^iair of the God Ruahatu. They thereupon cried out, 
^ A fish ! ’ but on drawing in the line, they found that they had 
caught a man by the hair. At the sight of the god they 
jumped to the other side of the boat, and there remained 
stupefied with fright. The god asked them to explain. They 
said they had gone to fish, and did not know that the god 
was there. Ruahatu then bade them unloose his hair from 
the hook, which they did. Ho then asked them their names. 
On their telling him he ordered them to return to the shore and 
tell mankind that the sea would overwhelm the land, and that 
everybody would perish. He also bade them go the next day 
to the islet of Toa-marama, which would prove a place of safety 
for them. The god brought the deluge as he had prophesied, 
and only Roo and Tahoroa and their families escaped.^^® 
Ellis gives a similar tradition as follows : In ancient times 
Taaroa, the priHfcipal god, according to their mythology, the 
creator of the world, being angry with men on account of 

® See Diet, of the Bible, article Noah. 

« J. 0. Muller, Gesch. des Amerikanisches Urreligionen, 267. 

1 Id. 268. 

2 Gaassin, Li dialecti de Tahiti, &c. 255—269, Lenormant, i. 486, note. 
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their disobedience to his will, overturned the world into the 
sea, when the earth sank in the water, excepting a few auras, 
or projecting points, which remained above its surface, con- 
stituting the present cluster of islands. The tradition pre- 
served by the inhabitants of Eimeo, states that after the in- 
undation of the land, when the water subsided, a man landed 
from a canoe near Tiataepu in their island, and erected an 
altar or marac in honour of his god. The tradition preserved 
in the Leeward Islands is intimately connected with the island 
of Eaiatea. According to this, shortly after the first peopling 
of the world by the descendants of Taata, Euahatu, the 
Neptune of the South Sea Islanders, was reposing among the 
coralline groves in the depths of the ocean, in a spot which, as 
his resort, was sacred. A fisherman, either through forgetful- 
ness or disregard of the tabu and sacredness of the place, 
paddled his canoe upon the forbidden waters, and lowered his 
hooks among the branching corals at the bottom. The hooks 
became entangled in the hair of the sleeping god. After re- 
maining some time, the fisherman endeavoured to pull up his 
hooks, but was for a long period unable to move theqp. At 
length they were suddenly disentangled from whatever they 
had been attached to, and he began to draw them towards the 
surface. In an instant, however, the god, whom he had 
aroused from his slumbers, appeared at the surface of the 
water, and after upbraiding him for his impiety, declared that 
the land was criminal, or convicted of guilt, and should be 
destroyed. The affrighted fisherman prostrated himself before 
the god of the sea, confessed his sorrow for what he had done, 
and implored his forgiveness, beseeching him that the judg- 
ment denounced might be averted, or that he might escape. 
Euahatu, moved by his penitence and importunity, directed 
him to return home for his wife and child, and then proceed 
to a small island called Toa-marama, which is situated within 
the reef on the eastern side of Eaiatea. Here he was promised 
security amid the destruction of the surrounding islands. The 
man hastened to his residence and proceeded with his wife 
and child to the place appointed. Some say he took with him 
a friend, who was residing under his roof, with a dog, a pig, 
and a pair of fowls, so that the party cousisted of four indi- 
viduals, beside the only domesticated animals known in the 
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islands. They reached the refuge appointed before the close 
of the day ; and as the sun approached the horizon, the waters 
of the ocean began to rise, the inhabitants of the adjacent 
shore left their dwellings on the beach and fled to the 
mountains. The waters continued to rise during the night, 
and the next morning the tops of the mountains alone ap- 
peared above the wide-spread surface of the sea. These were 
afterwards covered, and all the inhabitants of the land perished. 
The waters subsequently retired, the fisherman and his com- 
panions left their retreat, took up their abode on the main 
land, and became the progenitors of the present inhabitants. 

Toa-marama, the ark in which those individuals are stated 
to have been preserved, is a small and low coralline island, of 
exceedingly circumscribed extent, while its highest parts are not 
more than two feet above the level of the sea When- 

ever we have conversed with the natives on the subject,^^ says 
Ellis, ^^they have alluded to the farero, coral, shells, and other 
substances occasionally found near the surface of the ground, 
on the tops of their highest mountains. Those, they say, would 
never have been carried there by the people, and could not 
originally have existed in the situations in which they are now 
found, but must have been deposited there by the waters of 

the ocean when the islands were inundated In 

the legend of Ruahatu, the Toa-marama of Tahiti, and the Kai 
of Kahinarii in Hawaii, the inundation is ascribed to the rising 
of the waters of the soa. In each account the anger of the 
god is considered as the cause of the inundation of the world 
and the destruction of its inhabitants.^^ ® 

Mr. Turner, in his Nineteen Years in Polynesia,^^ says that 
in Samoa there is a universal belief that of old fish swam 
where the land now is,^’ and when the waters abated many of 
the fish were left on the land and were changed into stones. 
Hence they say there are stones in abundance in the bush and 
among the mountains which were once sharks, &c.'‘ 

In the same author^s work on Samoa he reports a tradition 
current there, that the land was once flooded by the sea, and 
everything died except some fowls and pigeons. The pigeons 

* Ellis, Polynesian Researches, ed. 1829, ii. 57—61. 

* Op. cit. 249, 250. 
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flew away ; but the moaa or fowls remained and were made 
sacred by Lu and not to be killed, and hence were called Sa 
Moa or preserve fowls of Lu.® 

Mr. Erskine says that the Rev. John Inglis, who accom- 
panied him to the New Hebrides in 1850, speaking of one 
island of the group, says : A native was one day listening to 
an oral translation of the flood, made by one of the 
missionaries; he appeared particularly attentive, and at last 
said, ^ Stop ; that is almost the same as our account,^ and after 
detailing their tradition, he added, ^ but your forefathers having 
written an account for you, whilst ours only told it to their 
children, yours must be more correct than ours.^ ® 

Sir George Grey, in his Polynesian Mythology/^ tells a story 
of Tawhaki, who was set upon by his brothers-in-law, who tried 
to murder him, and fancying he was dead, buried him ; but his 
wife on examining him found him still alive. He presently 
recovered, and taking his warriors and family with him, built a 
fortified village on a very high mountain. He then called upon 
the gods to revenge him, and they let the floods of heaven 
descend, and the earth was overwhelmed by the waterstand all 
human beings perished, and the name given to that event was 
The overwhelming of the Mataaho,^^ and the whole of that 
race perished.^ 

Mr, Williams, in his work on Fiji and the Fijians, says the 
natives speak of a deluge which according to some was partial, 
while others stated it to be universal. The cause of this flood 
was the killing of Turukawa, a favourite bird belonging to 
Ndongei, by two mischievous lads, the grandsons of the god. 
These, instead of apologizing for their ofFence, added insolent 
language to the outrage, and fortifying, with the assistance of 
their friends, the town in which they lived, defied Ndengei to 
do his worst. It is said that although the angry god took three 
months to collect his forces, he was unable to subdue the rebels, 
and disbanding liis army, resolved on more eflicient revenge. 
At his command the dark clouds gathered aiJ& burst, pouring 
streams on the devoted earth. Towns, hills, mountains were 
successively submerged ; but the rebels, secure in the superior 

® Op. cit. 19. 

^ Erskine, The Islands of the Western Pacific, 244, note. 

' Op. cit. 69, &c. 
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height of their own dwelling-place, looked on without concern. 
But when at last the terrible surges invaded their fortress they 
cried for direction to a god, who, according to one account, 
instructed them to form a float of the fruit of the shaddock ; 
according to another, sent two canoes for their use; or, says a 
third, taught them how to build a canoe, and thus secure their 
own safety. All agree that the highest places were covered 
and the remnant of the human race saved in some kind of vessel, 
which was at last left by the subsiding waters on Mbengga : 
hence the Mbenggans draw their claim to stand first in Fijian 
rank. The number saved, eight, exactly accords with the few of 
the Scripture record. By this flood, it is said, two. tribes of the 
human family became extinct. One consisted entirely of women, 
and the other, men, distinguished by the appendage of a tail, 
like that of a dog. 

“The highest point of the island of Koro is associated with 
the history of the flood. Its name is Ngginggi-tangithi-Koro, 
which conveys the idea of a little bird settling there and 
lamenting the drowned island. In this bird the Christians 
recognis^^ Noah^s dove on its second flight from the ark. I 
have heard a native, after listening to the incident as given by 
Moses, chant Na qiqi sa taqici Koro ni yalL The qiqi laments 
over Koro because it is lost.” ® 

Lawry says of the Fiji legend, that they report how, after 
the islands had been peopled by the first man and woman, a 
great rain took place, by which they were finally submerged, 
but before the highest places were covered by the waters two 
large double canoes made their appearance. In one of these 
was Bokova, the god of carpenters, in the other Rokola, his head 
workman, who picked up some of the people and kept them on 
board until the waters had subsided, after which they were 
again landed on the island. The persons thus saved, eight in 
number, were landed at Mbenga, where the highest of their 
gods is said to have made his first appearance. By virtue of 
this tradition the Chiefs of the Mbenga take rank before all 
others, and have always acted a conspicuous part among the 
Fijians.* 

Turning to Australia, Mr, Brough Smith, in his detailed work 

* Fiji and the Fijians, 252, 253. 

® Lawry, Friendly and Feejee Islands, 270, 271. 
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on the aborigines of Victoria^ reports the following legend about 
a flood : A long time ago, when * father belonging to you and 
me been alive/ there was a very great flood ; all the country was 
under water, and all the black fellows were drowned, except a 
man and two or three women, who took refuge in a mud island 
near Port Albert. The water was all round them. The Pelican 
sailing about in his bark canoe, saw these poor people and went 
to help them. One of the women was so beautiful that he fell 
in love with her. When she wanted to get into the canoe, he 
said, ‘ Not now — next time,' so that, ferrying the others one by 
one to the mainland, she was left to the last. She became 
frightened, and being a cunning woman, she wrapped a log of 
wood up in her ‘ 'possum rug/ laid it by the fire to look like 
herself, and then swam ashore and escaped. When the Pelican 
came back he said, ^ Como on now.' Receiving no reply, he 
became angry, and going to the supposed woman lying by the 
fire, he gave her a kick, when ho at once found out the trick 
that had been played on him. Then he was very angry, and 
began to paint himself white, to ^ look out fight ' with the black 
fellows. When he was half painted another Pelican ceme by, 
and not knowing what such a queer black and white thing was, 
struck the first Pelican with his beak, and killed him. Refore 
that. Pelicans were all black — now they are black and white — 
that is the reason." ‘ 

Mr. A. Lang has written a very interesting account of 
the toy known as the bull roarer, which is used as a sacred 
instrument in the religious ceremonies of several distant savage 
tribes. In Gippsland, in Australia, the story goes that some 
children of the Kurnai were playing about and found one of 
these toys, called turndun by the Australians, and which no 
woman may look at. They showed it to the women. Where- 
upon immediately the earth crumbled away and it was all 
water, and the Kurnai were drowned.* 

Among the Ot Danom in the interior of Borneo it is reported 
that there was once a great flood, from which^nly a few escaped 
in boats on the Bukit Arai, not far from Kapuas Bohang, until 
after a lapse of three months the waters abated.* 

^ Op. cit. 477, 478. ® Lang, Cnstom and Myth, 34, 35. 

® Schwann, Tijdschrift, 1854, ii. 395. Schirren, Wandersagen der 
Nenselander. 
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Among the Philippine Islanders there is a curious legend, in 
which, as in other places, the beginning of things is connected 
with a kind of flood. It is said that at first the world consisted 
only of sky and water, between which flew a gledc. Weary of 
flying, and finding no place to rest, it set the water at variance 
with the sky, which, in order to keep it in bounds, and that it 
should not got uppermost, loaded the water with a number of 
islands, in which the glede might settle and leave them at rest. 
Mankind, they say, sprang out of a large cane, with two joints, 
that floating about in the water, was at length thrown by the 
waves against the feet of the glede as it stood on the shore, 
which opened it with its bill, and the man came out of one joint 
and the woman out of the other. These were soon after married 
by consent of their God, Bathala Meycapel, which caused the 
first trembling of the earth ; and from them are descended the 
different nations of the world.^ 

According to the Andaman legend, Pfiluga, the creator of 
all things, was angry with the first human beings whom he had 
made, and he sent a great flood, which covered the whole land 
and destroyed all living. Four persons, two men, 16-ralola 
and po-ilola, and two women, k?i-lola and re-malola, who 
happened to be in a canoe when the catastrophe occurred, wore 
able to effect an escape. When the waters subsided, they 
found themselves near W6taora-i, where they landed and dis- 
covered that every living thing on the earth had perished ; but 
Pu-luga re-created the animals, birds, &c.^^ In spite of this, 
however, they sufTered severely in consequence of all their 
fires having boon extinguished, and they could devise no means 
of repairing their loss. At this juncture one of their deceased 
friends appeared in their midst in the form of a bird, named 
lu-ratut. Seeing their distress, he flew up to mo-ro, the sky, 
when he discovered Puluga seated beside his fire ; he there- 
upon seized and attempted to carry away in his beak a burning 
log, but the heat or weight, or both, rendered the task im- 
possible, and thei)lazing brand fell on Puluga, who, incensed 
with pain, hurled it at the intruder ; happily for those concerned 
the missile missed its mark and fell near the very spot where 
the four survivors were deploring their condition. As lu-ratut 


* Marsden’s Sumatra, ed. 1783, p. 259, note. 
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alighted in their midst at the same moment, he gained the full 
credit of having removed the chief cause of their distress. . • . 
Puluga explained that they had brought the deluge upon 
themselves through their wilful disobedience of the strict in- 
junctions he had laid down, and which had always been observed 
by their forefathers, and he intimated that a repetition of their 
transgressions would inevitably lead to their utter destruction. 
. . , Another legend regarding the origin of the deluge states 
that one day, at the commencement of the rainy season, a 
tomola named -berebi, came to visit -kolioo-t’s mother, 
Chan-a-e-rep, with the express intention of seeing her son, of 
whom ho was extremely jealous. When he appeared -berebi 
treacherously bit him in the arm, but his teeth became fixed in 
the flesh, and he was therefore unable to detach himself from 
his victim, whose friends promptly avenged his murder, and 
disposed of the corpses by throwing them into the sea. The 
bereaved mother in her rage, grief, and despair, committed 
various acts, against wdiich -t6mo had been warned by Puluga, 
and while so doing incited others to follow her example by the 
following words, — ^ 

My grown up handsome son. 

Burn the wax. 

Grind the seed of the chikan. 

Destroy the hd-rafa. 

Dig up the (jo-tto. 

Dig up the chdti. 

Destroy every thin 

Thereupon Piiluga was exceeding wroth, and sent the flood, 
which destroyed all living things, with the exception of two 
men and two women. . . . the chief of the survivors of the 
deluge, gave at his death the name of chan-ga-ta-banga to 
the^ir descendants. . . .* 

Dr. Hooker, in his Himalayan Journal, ii. 3, says: The 
Lepchas have a curious legend of a man and woman having 
saved themselves on the summit of "i;’endongf(a mountain 8613 
feet high) during a flood which once deluged Sikkim.” 

This completes my story. I do not profess to have collected 
all the deluge legends occurring among all races, but only a 

Man, Aboriginal Inhabitants of the Andaman Islands, 98, &c. 
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suflScient number to show how widespread the tradition is, and 
in how many shapes it occurs, showing that it is not due to its 
having spread from a common focus, but that the stories are 
independent. The naivete and simplicity of some of tho 
narratives show that in many cases they have been reported in 
their native dress and are not sophisticated. The close con- 
nection of the flood with ritual observances, the most conserva- 
tive and primitive of all human customs, also proves how far 
back in the history of many scattered tribes the story must bo 
rooted. I do not want to exaggerate the importance of this 
kind of testimony. I only place it alongside of that which I 
have adduced from another field altogether, to show how 
consistent along tho whole lino tho evidence is. Induction 
from paleontology and archeology compelling tho same con- 
clusion as the legendary myths and stories of the scattered 
children of men. All point unmistakably, it seems to me, to 
a widespread catastrophe, involving a flood on a groat scale. 
I do not see how the historian, the archeologist, and tho 
paleontologist, can avoid making tljis conclusion in future a 
prime factor in their discussions, and I venture to think that 
before feng it will be universally Jiccepted as unanswerable ; 
not only as unanswerable, but as alone explaining some at 
least of the difiiculties which crowd upon us when we study 
the ethnography of the human race. 

How it comes about that so many tribes now living in close 
contact or within a measurable distance of each other, and 
which have apparently done so as far back as history will 
take us, differ so materially in physical characters, in psycho- 
logical gifts, in language, and in religion, and yet when most 
widely separated have often a certain common clement in 
their language, art, or folk-tales. 

We can best explain these anomalies by supposing that 
these tribes are the descendants of fragments of a once con- 
tinuous community broken asunder by some great disin- 
tegi'atiiig cause ^hich destroyed great portions of the human 
races. A revolution which left only isolated fragments 
behind, which have since spread out again until they have 
overlapped each other in some places, and in others still show 
discordant gaps along their frontiers. Thus alone, it seems to 
me, can we explain the isolation of such races as the Japanese, 
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the Polynesians, the Esquimaux, the Basques, &c., &.c., which 
defy all efforts at creating a common pedigree so long as we 
embarrass ourselves with the superstition of TTnifoi'mity as 
interpreted by the dominant school of geologists. ThusPalone, 
it seems to me, can we scientifically justify the theory of the 
eventual unity and common origin of mankind to which so 
many facts and so much sentiment converge. 


THK END. 
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